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(54) SURFACE-MOUNTED TYPE ANTENNA AND COMMUNICATION DEVICE EQUIPPED 
WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To expand the reference 
frequency difference between a basic mode and a higher 
mode and to facilitate the adjustment and setting of a 
resonance frequency. 

SOLUTION: A series inductance component is added 
locally, by partially forming a meander type pattern 4 in a 
maximum resonance current area Z of the higher mode 
(secondary mode) of a feeding radiation electrode 3, and 
consequently the electrical length per unit length is made 
longer than any other area. Through this constitution, the 
resonance frequency difference between the basic mode 
and higher mode can be controlled and varied 
substantially. The value of the series inductance 
component varies with the number and interval of lines 
of the meandering type pattern 4 and the resonance frequency of the secondary mode can be 
varied, independently of the resonance frequency of the basic mode. The surface-mounted 
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type antenna 1, having multiband- adaptive frequency characteristics meeting the needs can 
efficiently be designed, without big design alterations. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Have a dielectric base and a feed radiation electrode is formed in the top face which counters 
the mounting base of this dielectric base. An open end is prepared in the end side of this feed radiation 
electrode, a feed terminal or a grand jumper is prepared in an other end side, and the path of a current of 
flowing between the end side of said feed radiation electrode and an other end side is met. The short 
field of the electric length of the hit by unit length, The surface mount mold antenna characterized by 
establishing the long field of electric length in the serial by turns. 

[Claim 2] Have a dielectric base and a feed radiation electrode is formed in the top face which counters 
the mounting base of this dielectric base. An open end is prepared in the end side of this feed radiation 
electrode, and a feed terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode containing the maximum current section from which it is on 
the path of the current which flows between the end side of said feed radiation electrode, and an other 
end side, and the resonance current of a basic mode serves as extremal value, The surface mount mold 
antenna characterized by adding the serial inductance component locally to both maximum resonance 
current both [ one side or ] of the higher mode containing the maximum current section from which the 
resonance current of the higher mode serves as extremal value. 

[Claim 3] A serial inductance component is a surface mount mold antenna according to claim 2 
characterized by being the pattern of the shape of MI AND A formed in the feed radiation electrode. 
[Claim 4] A serial inductance component is a surface mount mold antenna according to claim 3 
characterized by narrowing MIANDA-like line spacing and increasing the capacity between the line. 
[Claim 5] Have a dielectric base and a feed radiation electrode is formed in the top face which counters 
the mounting base of this dielectric base. An open end is prepared in the end side of this feed radiation 
electrode, and a feed terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode which contains the maximum current section from which the 
resonance current of a basic mode serves as extremal value in accordance with the path of a current of 
flowing between the end side of said feed radiation electrode, and an other end side, The surface mount 
mold antenna characterized by adding the juxtaposition capacity component to the location of one side 
with the maximum resonance current field of the higher mode containing the maximum current section 
from which the resonance current of the higher mode serves as extremal value, or both locally as an 
equivalent serial inductance component. 

[Claim 6] Have a dielectric base and a feed radiation electrode is formed in the top face which counters 
the mounting base of this dielectric base. An open end is prepared in the end side of this feed radiation 
electrode, and a feed terminal or a grand jumper is prepared in an other end side. The helical pattern 
which is missing from an other end side and follows said feed radiation electrode from an end side is 
formed. The maximum resonance current field of the basic mode containing the maximum current 
section from which it is on the path of the current which flows between the end side of said feed 
radiation electrode, and an other end side, and the resonance current of a basic mode serves as extremal 
value, The surface mount mold antenna characterized by adding the serial inductance component by 
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which helical line spacing was narrowed locally to both maximum resonance current both [ one side or ] 
of the higher mode containing the maximum current section from which the resonance current of the 
higher mode serves as extremal value. 

[Claim 7] Have a dielectric base and a feed radiation electrode is formed in the top face which counters 
the mounting base of this dielectric base. An open end is prepared in the end side of this feed radiation 
electrode, and a feed terminal or a grand jumper is prepared in an other end side. The maximum 
resonance current field of the basic mode containing the maximum current section from which it is on 
the path of the current which flows between the end side of said feed radiation electrode, and an other 
end side, and the resonance current of a basic mode serves as extremal value, The adult dielectric for 
equivalent serial inductance addition rather than other parts in the location of the dielectric base of one 
side with the maximum resonance current field of the higher mode containing the maximum current 
section from which the resonance current of the higher mode serves as extremal value, or both as a serial 
inductance component [ a dielectric constant ] The surface mount mold antenna characterized by being 
prepared locally. 

[Claim 8] the surface mount mold antenna of any one publication of claim 2 to which it be on the path of 
the current which flow between the end side of a feed radiation electrode , and an other end side , and a 
dielectric constant be characterize by prepare locally the adult dielectric for equivalent serial inductance 
addition as a serial inductance component rather than other parts in the location of the dielectric base of 
one side of the maximum resonance current field of a basic mode , and the maximum resonance current 
field of the higher mode , or both thru/or claim 6 . 

[Claim 9] Electric merit's long field in a feed radiation electrode is the surface mount mold antenna 
according to claim 1 characterized by adding locally the serial inductance component of any one 
publication of claim 3 thru/or claim 7, and electric merit being long. 

[Claim 10] It is the surface mount mold antenna of any one publication of claim 1 characterized by to 
prepare the non-supplied electric power radiation electrode other than a feed radiation electrode in a 
dielectric base, to accomplish a non-supplied electric power radiation electrode with the resonance wave 
in the one or more modes in the basic mode of said feed radiation electrode, and the higher mode, and 
the configuration which double-resonates, and to attain broadband-ization of the mode wave which 
double-resonates thru/or claim 9. 

[Claim 1 1] A non- supplied electric power radiation electrode is the surface mount mold antenna 
according to claim 10 characterized by establishing the short field of the electric length of the hit by unit 
length, and the long field of electric length in the serial in order in accordance with a current path. 
[Claim 12] The surface mount mold antenna according to claim 10 characterized by adding locally the 
serial inductance component of any one publication of claim 2 thru/or claim 6 to both the maximum 
field of the double resonance mode current which double-resonates for the current path of a non- 
supplied electric power radiation electrode at the basic mode of a feed radiation electrode, and maximum 
both [ one side or ] of the double resonance mode current which double-resonates to the higher mode of 
a feed radiation electrode. 

[Claim 13] The surface mount mold antenna according to claim 10 or 12 with which a dielectric 
constant is characterized by preparing locally the adult dielectric for equivalent serial inductance 
addition rather than other parts in the location of one of the maximum field of the double resonance 
mode current which double-resonates to the basic mode of a feed radiation electrode, and the maximum 
fields of the double resonance mode current which double-resonates to the higher mode of a feed 
radiation electrode, or both in the dielectric base field by the side of a non-supplied electric power 
radiation electrode. 

[Claim 14] The direction of a vector of the flow of the current of a feed radiation electrode and the 
direction of a vector of the flow of the current of a non-supplied electric power radiation electrode are 
the surface mount mold antenna of any one publication of claim 10 characterized by accomplishing with 
the abbreviation rectangular cross direction thru/or claim 13. 

[Claim 15] The communication device characterized by equipping the surface mount mold antenna of 
any one publication of claim 1 thru/or claim 14. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to communication devices, such as pocket mold telephone 
equipped with the surface mount mold antenna which can transmit and receive the signal (electric wave) 
of a different frequency band, and its antenna. 
[0002] 

[Description of the Prior Art] In recent years, the thing of-izing corresponding to the multi-band which 
can respond to two or more applications is demanded in commercial scene at one terminal like GSM 
(Global System for Mobile communication systems), and DCS (Digital Cellular system), PDC (Personal 
Digital Cellular telecommunication system) and PHS (Personal Handyphone System). The 
multifrequency antenna is proposed by JP,1 1-2 149 17, A as an example of the surface mount mold 
antenna which can transmit and receive the signal of a different frequency band for meeting the demand. 

[0003] the conductor which a dielectric 105 is arranged on an earth plate 101, and has a notch 106 on the 
top face of this dielectric 105 as this antenna is shown in drawing 22 (a) - a plate 102 is formed, and the 
feed signal supplied through a feeder 104 - a conductor - the current of a basic mode flows from a 
shorting-bar 103 side in the path of LI towards an opposite hand to a plate 102, and the current of the 
higher mode (this example 3rd mode) flows in the path of L3. Thereby, this antenna transmits and 
receives using two frequencies of the resonance frequency fl by the basic mode, and the resonance 
frequency f3 of the higher mode, as shown in the frequency characteristics of this drawing (b). 
[0004] In addition, on these descriptions, what describes as a basic mode what has the minimum 
resonance frequency among two or more resonance modes defined beforehand, and has resonance 
frequency higher than it is described as the higher mode. Furthermore, it may distinguish and state also 
in the higher mode like the secondary mode, the 3rd mode, and ... sequentially from what has low 
resonance frequency. 

[0005] a common conductor like the above-mentioned example of a proposal - when passing the 
current of a basic mode and the higher mode towards an other end side from the end side on a plate 102, 
the difference of the resonance frequency in each mode becomes settled according to the path length 
difference of the flow of a current, general - a conductor - the distance from the end side of a plate 102 
to an other end side - criteria [ basic mode ] carrying out - about [ of the effective wavelength 
lambda of this basic mode ] - it is set as one fourth of die length (a basic mode resonates with the 
setting-out resonance frequency of this basic mode by this setting-out length). From this, in order to 
resonate the higher mode with the resonance frequency of setting out, a difference must be given to the 
current path length of a basic mode. About this point, by forming a notch 106, the current path L3 of the 
higher mode is changed, and adjustment setting out of the resonance frequency O of the higher mode is 
carried out in the point that the current of the higher mode serves as max, in the example of a proposal 
by lengthening the die length of the current path L3 by this change. 
[0006] 
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[Problem(s) to be Solved by the Invention] the above-mentioned example of a proposal — setting a 
common conductor ~ since the signal of a basic mode and the higher mode is resonated using a plate 
102 — a basic mode and the higher mode - respectively — the conductor according to individual — 
compared with the case where it resonates using a plate, the miniaturization of an antenna is possible, 
however, the tooth space in which the notch 106 is formed since the above-mentioned example of a 
proposal is the thing of a configuration of forming a notch 106 — a conductor — it must secure on a plate 
102 and it is thought that trouble is caused to the miniaturization of an antenna. 

[0007] Moreover, since the example of a proposal is a method which is made to bypass a notch 106 and 
increases the current path of the higher mode, its extent of change of the current alternate route 
corresponding to change (configuration change of a notch 106) of the boundary length of a notch 106 is 
small. Therefore, it is thought that adjustment setting out of the resonance frequency difference of a 
basic mode and the higher mode cannot be carried out broadly. 

[0008] Furthermore, it is thought that it is not easy to adjust the boundary length (configuration) of a 
notch 106 and to control the resonance frequency of the higher mode to accuracy, and it is difficult to 
manufacture an antenna with high quality and reliability efficiently, and to offer it cheaply. 
[0009] The object can attain the miniaturization of equipment, moreover can turn adjustment setting out 
of the resonance-frequency difference of a basic mode and the higher mode up broadly, makes it 
possible to control with a precision sufficient in the setting-out frequency of a request of each resonance 
frequency of a basic mode and the higher mode both, and accomplishing this invention in view of the 
above-mentioned situation, is to offer efficiently the communication device equipped with a surface 
mount mold antenna with high quality and dependability, and its antenna cheaply. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is taken as 
a means to solve said technical problem with the configuration shown below. Namely, the surface mount 
mold antenna of the 1st invention Have a dielectric base and a feed radiation electrode is formed in the 
top face which counters the mounting base of this dielectric base. An open end is prepared in the end 
side of this feed radiation electrode, a feed terminal or a grand jumper is prepared in an other end side, 
and the path of a current of flowing between the end side of said feed radiation electrode and an other 
end side is met. The short field of the electric length of the hit by unit length, It is considering as a 
means by which electric merit's long field solves said technical problem with the configuration prepared 
in the serial by turns. 

[001 1] The surface mount mold antenna of the 2nd invention has a dielectric base, and a feed radiation 
electrode is formed in the top face which counters the mounting base of this dielectric base. An open end 
is prepared in the end side of this feed radiation electrode, and a feed terminal or a grand jumper is 
prepared in an other end side. The maximum resonance current field of the basic mode containing the 
maximum current section from which it is on the path of the current which flows between the end side 
of said feed radiation electrode, and an other end side, and the resonance current of a basic mode serves 
as extremal value, It is considering as a means to solve said technical problem with the configuration in 
which the serial inductance component is locally added to both maximum resonance current both [ one 
side or ] of the higher mode containing the maximum current section from which the resonance current 
of the higher mode serves as extremal value. 

[0012] The surface mount mold antenna of the 3rd invention is equipped with the configuration of 
invention of the above 2nd, and it constitutes as a description that a serial inductance component is the 
pattern of the shape of MIANDA formed in the feed radiation electrode. 

[0013] The serial inductance component is constituted considering the surface mount mold antenna of 
the 4th invention being equipped with the configuration of invention of the above 3rd, MIANDA-like 
line spacing being narrowed, and the capacity between the line being increased as a description. 
[0014] The surface mount mold antenna of the 5 th invention has a dielectric base, and a feed radiation 
electrode is formed in the top face which counters the mounting base of this dielectric base. An open end 
is prepared in the end side of this feed radiation electrode, and a feed terminal or a grand jumper is 
prepared in an other end side. The maximum resonance current field of the basic mode which contains 
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the maximum current section from which the resonance current of a basic mode serves as extremal value 
in accordance with the path of a current of flowing between the end side of said feed radiation electrode, 
and an other end side, It constitutes as a description that the juxtaposition capacity component is locally 
added to the location of one side with the maximum resonance current field of the higher mode 
containing the maximum current section from which the resonance current of the higher mode serves as 
extremal value, or both as an equivalent serial inductance component. 

[0015] The surface mount mold antenna of the 6th invention has a dielectric base, and a feed radiation 
electrode is formed in the top face which counters the mounting base of this dielectric base. An open end 
is prepared in the end side of this feed radiation electrode, and a feed terminal or a grand jumper is 
prepared in an other end side. The helical pattern which is missing from an other end side and follows 
said feed radiation electrode from an end side is formed. The maximum resonance current field of the 
basic mode containing the maximum current section from which it is on the path of the current which 
flows between the end side of said feed radiation electrode, and an other end side, and the resonance 
current of a basic mode serves as extremal value, It constitutes as a description that the serial inductance 
component by which helical line spacing was narrowed locally is added to both maximum resonance 
current both [ one side or ] of the higher mode containing the maximum current section from which the 
resonance current of the higher mode serves as extremal value. 

[0016] The surface mount mold antenna of the 7th invention has a dielectric base, and a feed radiation 
electrode is formed in the top face which counters the mounting base of this dielectric base. An open end 
is prepared in the end side of this feed radiation electrode, and a feed terminal or a grand jumper is 
prepared in an other end side. The maximum resonance current field of the basic mode containing the 
maximum current section from which it is on the path of the current which flows between the end side 
of said feed radiation electrode, and an other end side, and the resonance current of a basic mode serves 
as extremal value, The adult dielectric for equivalent serial inductance addition rather than other parts in 
the location of the dielectric base of one side with the maximum resonance current field of the higher 
mode containing the maximum current section from which the resonance current of the higher mode 
serves as extremal value, or both as a serial inductance component [ a dielectric constant ] It constitutes 
being prepared locally as a description. 

[0017] The surface mount mold antenna of the 8th invention is equipped with the configuration of any 
one invention of the above 2nd - the 6th invention. It is on the path of the current which flows between 
the end side of a feed radiation electrode, and an other end side. The dielectric constant is constituted 
from other parts by the location of the dielectric base of one side of the maximum resonance current 
field of a basic mode, and the maximum resonance current field of the higher mode, or both considering 
the adult dielectric for equivalent serial inductance addition being locally prepared as a serial inductance 
component as a description. 

[0018] The surface mount mold antenna of the 9th invention is equipped with the configuration of said 
1st invention, the serial inductance component from which electric merit's long field in a feed radiation 
electrode constitutes any one invention of the above 3rd - the 7th invention is added locally, and electric 
merit is constituted considering being long as a description. 

[0019] The surface mount mold antenna of the 10th invention is equipped with the configuration of any 
one invention of the above 1st - the 9th invention. The non-supplied electric power radiation electrode 
other than a feed radiation electrode is prepared in a dielectric base, and a non-supplied electric power 
radiation electrode is accomplished with the resonance wave in the one or more modes in the basic mode 
of said feed radiation electrode, and the higher mode, and the configuration which double-resonates. It 
constitutes as a description that broadband-ization of the mode wave which double-resonates is attained. 
[0020] The surface mount mold antenna of the 1 1th invention is equipped with the configuration of 
invention of the above 10th, and the non-supplied electric power radiation electrode is constituted in 
accordance with the current path considering the short field of the electric merit of the hit by unit length 
and electric merit's long field being established in the serial in order as a description. 
[0021] The surface mount mold antenna of the 12th invention is equipped with the configuration of 
invention of the above 10th. For the current path of a non-supplied electric power radiation electrode To 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/17/2005 



JP,2001-217643,A [DETAILED DESCRIPTION] 



Page 4 of 20 



the basic mode of a feed radiation electrode It is characterized by adding locally the serial inductance 
component which constitutes any one invention of the above 2nd - the 6th invention to both the 
maximum field of the double resonance mode current which double-resonates, and maximum both [ one 
side or ] of the double resonance mode current which double-resonates to the higher mode of a feed 
radiation electrode. It is constituted. 

[0022] The surface mount mold antenna of the 13th invention is equipped with the configuration of the 
above 10th or the 12th invention. In the dielectric base field by the side of a non-supplied electric power 
radiation electrode To the basic mode of a feed radiation electrode A dielectric constant is characterized 
by preparing locally the adult dielectric for equivalent serial inductance addition rather than other parts 
in the location of one of the maximum field of the double resonance mode current which double- 
resonates, and the maximum fields of the double resonance mode current which double-resonates to the 
higher mode of a feed radiation electrode, or both. It is constituted. 

[0023] The surface mount mold antenna of the 14th invention is equipped with the configuration of any 
one invention of the above 10th - the 13th invention, and the direction of a vector of the flow of the 
current of a feed radiation electrode and the direction of a vector of the flow of the current of a non- 
supplied electric power radiation electrode are constituted considering having accomplished with the 
abbreviation rectangular cross direction as a description. 

[0024] The communication device of the 15th invention is constituted considering the surface mount 
mold antenna of any one invention of the above 1st - the 14th invention being equipped as a description. 

[0025] In invention of the above-mentioned configuration, on the path of the current in a feed radiation 
electrode, the pattern of the shape for example, of MIANDA is formed in both the maximum resonance 
current field of a basic mode, and maximum resonance current both [ one side or ] of the higher mode, a 
serial inductance component is added locally and the electric merit per unit is longer than other fields. 
This accomplishes a feed radiation electrode with the configuration that the long field of the electric 
length of the hit by unit length and the short field of electric length are established in the serial by turns. 
[0026] As mentioned above, the resonance frequency difference of a basic mode and the higher mode 
can be changed by adding a serial inductance component to the maximum resonance current field of one 
side of a basic mode and the higher mode, or both locally, and lengthening electric merit. Moreover, 
moreover in independent, the resonance frequency in the mode in which the serial inductance 
component is added to the maximum resonance current field can be easily changed with other modes by 
changing the magnitude of the serial inductance component locally. Moreover, since the range in which 
modification adjustment of the resonance frequency by modification of the serial inductance component 
is possible is wide, it can carry out adjustment setting out of the resonance frequency difference of a 
basic mode and the higher mode broadly. It becomes possible from the above-mentioned thing to offer 
easily the surface mount mold antenna which has the frequency characteristics suitable for needs called 
the formation of a multi-band of a terminal efficiently, and the degree of freedom of an antenna 
improves. Moreover, low cost-ization of a surface mount mold antenna can be attained and the quality 
and dependability of a surface mount mold antenna can also be raised. 

[0027] Furthermore, since it can form without increasing most area of a feed radiation electrode, as for a 
MIANDA-like pattern etc. in order to add the above-mentioned serial inductance component, the 
miniaturization of a surface mount mold antenna can be attained. 
[0028] 

[Embodiment of the Invention] Below, the example of an operation gestalt concerning this invention is 
explained based on a drawing. 

[0029] The surface mount mold antenna of the 1st example of an operation gestalt is typically shown in 
drawin g 1 (a). The surface mount mold antenna 1 of this 1st example of an operation gestalt is the thing 
of the dual band type which can transmit and receive the signal of two frequency bands, a basic mode 
and the higher mode (this 1st example of an operation gestalt secondary mode), and is an antenna of 
direct excitation lambda / 4 resonance molds of non-grand mounting. Feed radiation electrode 3 grade is 
formed on the front face of the rectangular parallelepiped-like dielectric base 2, and this surface mount 
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mold antenna 1 changes. In addition, in drawing 1 (a), each surface type voice of top-face 2a of the 
above-mentioned dielectric base 2, and side-face 2b and 2c is illustrated in the state of expansion. 
[0030] As shown in this drawing 1 (a), it hangs on side-face 2b from top-face 2a of the above-mentioned 
dielectric base 2, the feed radiation electrode 3 is formed in band-like, and the pattern 4 of the shape of 
characteristic MIANDA is locally formed in this feed radiation electrode 3 in this 1st example of an 
operation gestalt. Left end 3a of drawing of this feed radiation electrode 3 accomplishes with an open 
end, and free passage connection of the feed terminal 5 is made at the right end 3b side. Expanding 
formation is carried out at side-face 2c from the right end 3b side of the above-mentioned feed radiation 
electrode 3, and this feed terminal 5 turns to a base side further. 

[0031] Moreover, the fixed earth electrode 6 (6a, 6b) which counters open end 3 a of the above- 
mentioned feed radiation electrode 3 through spacing is formed in side-face 2b of said dielectric base 2. 
[0032] The above surface mount mold antennas 1 are mounted in the circuit board of a communication 
device by using as a mounting base the base (not shown) which counters top-face 2a of the dielectric 
base 2. In addition, since this surface mount mold antenna 1 is a non-grand mounting mold, it will be 
mounted in the non-grand field formed in the circuit board of a communication device. 
[0033] The signal supply source 7 and the matching circuit 8 are formed in the circuit board of a 
communication device, and flow connection of the feed terminal 5 of the surface mount mold antenna 1 
will be made through the above-mentioned matching circuit 8 by mounting the surface mount mold 
antenna 1 in the circuit board at the signal supply source 7. In addition, although the above-mentioned 
matching circuit 8 was included in the circuit board of a communication device, it is also possible to 
form in the front face of the dielectric base 2 as some electrode patterns. 
[0034] If a signal is supplied to the feed terminal 5 through a matching circuit 8 from the above- 
mentioned signal supply source 7 in the condition that the surface mount mold antenna 1 is mounted in 
the circuit board as mentioned above, the signal will be directly supplied to the feed radiation electrode 3 
from the feed terminal 5. By this signal supply, a current flows towards open end 3a through the 
MIANDA-like pattern 4 from right end 3b of the feed radiation electrode 3. The feed radiation electrode 
3 resonates by this, and transmission and reception of a signal are performed. 

[0035] By the way, distribution of voltage is shown to drawing 2 for the general current distribution of 
the feed radiation electrode 3 by the continuous line for every mode with the dotted line again, 
respectively. In this drawing 2 , A edge side corresponds to the edge side by the side of signal supply of 
the feed radiation electrode 3 (the surface mount mold antenna 1 of drawing 1 the right end 3b side of 
the feed radiation electrode 3), and B edge side supports the other-end section side (the surface mount 
mold antenna 1 of drawing 1 the open end 3a side of the feed radiation electrode 3) of the feed radiation 
electrode 3. 

[0036] As shown in this drawin g 2 , it has the current distribution and distribution of voltage of a proper 
for every mode, respectively. For example, the maximum resonance current field Z containing the 
maximum current section Imax from which the resonance current of a basic mode serves as extremal 
value (Zl) is in the right end 3b side of the feed radiation electrode 3. The maximum resonance current 
field Z containing the maximum current section Imax from which the resonance current in the secondary 
mode which is the higher mode serves as extremal value (Z2) is located in the part to which the 
maximum resonance current fields Z in each mode [ in / so that it may say that it is in a center section 
mostly / the feed radiation electrode 3 ] of the feed radiation electrode 3 differ mutually. 
[0037] on the other hand, this invention person has a basic mode and the higher mode (secondary mode 
and 3rd mode) — it is - to both maximum resonance current fields Z If an inductance component is 
locally added to a serial along the energization direction of a current and the electric merit of the hit by 
the unit length of the above-mentioned maximum resonance current field Z is made longer than other 
fields The current distribution and distribution of voltage in the mode in which the serial inductance 
component was added changed a lot, the resonance frequency difference of a basic mode and the higher 
mode changed a lot, and it noted that it was possible to control it. 

[0038] From this, in this 1st example of an operation gestalt, the MIANDA-like pattern 4 was 
selectively formed in the maximum resonance current field Z in the secondary mode in the feed 
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radiation electrode 3 (Z2), and it considered as the configuration which gives a serial inductance 
component locally to the maximum resonance current field Z in the secondary mode with the pattern 4 
of the shape of this MIANDA. In this 1st example of an operation gestalt, by this the above-mentioned 
maximum resonance current field Z of the feed radiation electrode 3 (Z2) The electric merit of the hit by 
unit length will become long rather than other fields of the feed radiation electrode 3, and the feed 
radiation electrode 3 is accomplished sequentially from a signal supply side (feed terminal 5 side) with 
the configuration that the long field Yl of electric length, electric merit's short field Y2, and electric 
merit's long field Y3 were established in the serial. In addition, the equal circuit of the above-mentioned 
feed radiation electrode 3 is shown in drawin g 1 (d). LI shown in this drawing 1 (d) expresses the 
inductance component in the above-mentioned electric merit's short field Yl, L2 expresses the serial 
inductance component locally added with the MIANDA pattern 4 of the above, and this serial 
inductance component L2 is larger than the above-mentioned inductance component LI. Moreover, L3 
expresses the inductance component in the above-mentioned electric merit's short field Y3, and this 
inductance component L3 is smaller than the above-mentioned serial inductance component L2. 
Moreover, CI and C2 express the capacity between the feed radiation electrode 3 and a gland, 
respectively, and Rl and R2 express the flow resistance component in the feed radiation electrode 3, 
respectively. 

[0039] By forming the MIANDA-like pattern 4 in the maximum resonance current field Z in the 
secondary mode in the feed radiation electrode 3 selectively as mentioned above, as shown in drawin g 1 
(c), the current distribution and distribution of voltage in the secondary mode were changing a lot, and 
became possible [ changing the resonance frequency difference of a basic mode and the higher mode, 
and controlling it ]. In addition, the current distribution and distribution of voltage of a basic mode at the 
time of forming the MIANDA pattern 4 of the above in the maximum resonance current field Z in the 
secondary mode (Z2) are shown in drawin g 1 (b). As shown in this drawing 1 (b), even if it forms the 
MIANDA-like pattern 4 in the maximum resonance current field Z in the above-mentioned secondary 
mode, the pattern 4 of the shape of that MIANDA does not have big effect on the current distribution 
and distribution of voltage of a basic mode. 

[0040] Moreover, modification setting out only of the resonance frequency f2 in the secondary mode can 
be mostly carried out easily in independent by changing the serial inductance component by the 
MIANDA pattern 4 of the above, without changing the resonance frequency fl of a basic mode. This is 
checked by experiment of this invention person. 

[0041] Adjustable [ of the magnitude of the inductance component of the MIANDA-like pattern 4 ] was 
carried out to the experiment by carrying out adjustable [ of the number of the MIANDA line of the 
MIANDA pattern 4 of the above ], and this investigated how each resonance frequency fl and f2 in a 
basic mode and the secondary mode would change. This experimental result is shown in drawin g 3 (a) 
and (b). The resonance frequency f2 in the secondary mode is changing in the direction which becomes 
low a lot as the MIANDA line number of the MIANDA-like pattern 4 increases and the inductance 
component of the MIANDA-like pattern 4 becomes large so that clearly also from this experimental 
result. The resonance frequency f2 in the secondary mode is changing in the direction which becomes 
high as the inductance component of the MIANDA-like pattern 4 will become small, if it puts in another 
way. 

[0042] On the other hand, the resonance frequency fl of a basic mode is hardly changing irrespective of 
the change in the MIANDA line number of the MIANDA pattern 4 of the above (change in an 
inductance component). 

[0043] As shown also in the above-mentioned experimental result, it considers as the configuration 
which forms the MIANDA-like pattern 4 in the maximum resonance current field Z in the secondary 
mode in the feed radiation electrode 3 (Z2) selectively, and adds a serial inductance component locally. 
By carrying out adjustable control of the magnitude of the inductance component of the pattern 4 of the 
shape of the MIANDA, adjustable setting out only of the resonance frequency f2 of the higher mode 
(secondary mode) can be carried out, without changing the resonance frequency fl of a basic mode. 
[0044] in addition - although the inductance component of the MIANDA-like pattern 4 can be changed 
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by making a MIANDA line number fluctuate as mentioned above - other than this - being also alike - 
the MIANDA pitch d of the pattern 4 of the shape of MIANDA as shown in drawing 4 -- **** ~ **** - 
the capacity which is things and is produced between MIANDA lines can be changed, and the 
inductance component of the MIANDA-like pattern 4 can also be made to fluctuate Moreover, changing 
the thinness of the MIANDA line of the MIANDA-like pattern 4 can also change the inductance 
component of the MIANDA-like pattern 4. 

[0045] In this 1st example of an operation gestalt, since the surface mount mold antenna 1 is formed as 
mentioned above, in the design stage of the surface mount mold antenna 1, resonance frequency of a 
basic mode can be made into the frequency of setting out by setting the die length from right end 3b to 
open end 3a of drawing 1 of the feed radiation electrode 3 as the die length of the abbreviation 1/4 of the 
effective wavelength lambda in a basic mode. Moreover, about the secondary mode, so that the 
resonance frequency in the secondary mode may turn into a frequency of setting out The magnitude of 
the serial inductance component of the pattern 4 of the shape of MIANDA currently formed in the 
maximum resonance current field Z in the secondary mode (Z2) is set up. By designing the MIANDA 
line number of the MIANDA pattern 4 of the above, and the MIANDA pitch d based on this setting out, 
it can consider as the resonance frequency of setting out also in the resonance frequency in the 
secondary mode. 

[0046] According to this 1st example of an operation gestalt, since the MIANDA-like pattern 4 was 
selectively formed in the maximum resonance current field Z in the secondary mode in the feed 
radiation electrode 3 (Z2), with the pattern 4 of the shape of that MIANDA, a serial inductance 
component can be locally added to the maximum resonance current field Z in the above-mentioned 
secondary mode (Z2), and electric merit can be made longer than other fields. Thereby, the resonance 
frequency difference of a basic mode and the higher mode can be changed, and can be controlled. 
[0047] Moreover, in this 1st example of an operation gestalt, the serial inductance component is locally 
added as mentioned above using the MIANDA-like pattern 4. Since it can carry out adjustable [ of the 
magnitude of the above-mentioned serial inductance component ] by changing the MIANDA line 
number of the MIANDA pattern 4 of the above, the MIANDA pitch d, the thinness of a MIANDA line, 
etc. Only by performing the design change of the MIANDA-like pattern 4, the electric merit in the 
maximum resonance current field Z in the above-mentioned secondary mode (Z2) can be lengthened 
very easily, and adjustment setting out of the resonance frequency f2 in the secondary mode can be 
performed easily. 

[0048] And adjustment setting out of the resonance frequency f2 in the secondary mode can be 
performed, without caring about the adverse effect to the basic mode by modification of the above- 
mentioned serial inductance component, since adjustment setting out of the resonance frequency f2 in 
the secondary mode by modification of the serial inductance component (electric length) can be 
performed in the condition of having become independent of the resonance frequency of a basic mode 
mostly. Moreover, since it is possible to change the above-mentioned serial inductance component a lot, 
the control range which can change the resonance frequency f2 in the secondary mode can be made 
large. While the design degree of freedom of the surface mount mold antenna 1 with the frequency 
characteristics suitable for the needs corresponding to a multi-band goes up from the above-mentioned 
thing, such a surface mount mold antenna 1 can be offered efficiently easily, and low cost-ization of the 
surface mount mold antenna 1 can be attained. 

[0049] furthermore, it mentioned above in the example of a proposal as shown in said drawing 22 « as — 
a conductor - since adjustable setting out of the resonance frequency of the higher mode was performed 
by forming the big notch 106 in a plate 102, and carrying out adjustable [ of the electric merit of the 
higher mode ] to it, there was a problem that equipment was enlarged, by forming the big notch 106. 
[0050] On the other hand, since resonance frequency of the higher mode is set up, and the formation 
field of the pattern 4 of the shape of that MIANDA is dramatically small and it ends with this 1st 
example of an operation gestalt by local addition of the above-mentioned serial inductance component 
by the MIANDA pattern 4 of the above, enlargement of the surface mount mold antenna 1 can be 
prevented. 
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[0051] Furthermore, as shown in this 1st example of an operation gestalt, by setting up the resonance 
frequency f2 in the secondary mode using the serial inductance component by the MIANDA pattern 4 of 
the above, control of the resonance frequency f2 in the secondary mode becomes easy, and it enables 
precision to improve resonance frequency f2 as the frequency of setting out. By this, the surface mount 
mold antenna 1 with high quality and reliability can be offered. 

[0052] furthermore, as shown in the continuous line of drawing 5 , when the resonance frequency f2 in 
the secondary mode of the surface mount mold antenna 1 has shifted from the problem of process 
tolerance to the one higher than frequency f2' of setting out For example, by making the MIANDA 
pattern 4 of the above thin with trimming, and raising the inductance component of the pattern 4 of the 
shape of this MIANDA Frequency regulation which lowers the resonance frequency in the above- 
mentioned secondary mode towards frequency f2' of the above-mentioned setting out can be performed, 
and the resonance frequency in the secondary mode can be doubled with the frequency of setting out. 
[0053] When performing frequency regulation by such trimming, since it does not have big effect on a 
basic mode, fluctuation of the inductance component of the pattern 4 of the shape of MIANDA by the 
trimming can adjust only the resonance frequency f2 in the secondary mode for frequency regulation, 
without almost changing the resonance frequency fl of a basic mode, and is dramatically convenient. 
[0054] moreover, almost the same [ in the resonance frequency fl and f2 in both the above-mentioned 
basic mode and the secondary mode ] by trimming open end 3a of the feed radiation electrode 3, and 
making small capacity between this open end 3 a and a gland, when the resonance frequency fl and f2 in 
both a basic mode and the secondary mode has shifted to the one lower than both the frequencies of 
setting out — it can raise a frequency part (deltaf) every. 

[0055] In addition, although the surface mount mold antenna 1 of direct excitation lambda / 4 resonance 
molds was made into the example and the example of an operation gestalt of the above 1st explained it 
by the non-grand mounting type, of course, surface mount mold antennas 1 corresponding to a dual band 
direct excitation lambda / other than 4 resonance molds can also be equipped with the same 
configuration by the above-mentioned non-grand mounting type, drawing 6 - a grand mounting type - 
an example of the surface mount mold antenna 1 of direct excitation lambda / 4 resonance molds ~ 
moreover, an example of the reverse F type surface mount mold antenna 1 is further shown for an 
example of the surface mount mold antenna 1 of capacity feed lambda/4 molds in drawing 7 with the 
current distribution in each mode, and distribution of voltage at drawing 8 , respectively. In addition, in 
drawing 6 - drawin g 8 , the same sign is given to the same component as the surface mount mold 
antenna 1 shown in said drawing 1 , and the detailed explanation is omitted. 

[0056] Like the surface mount mold antenna 1 shown in above-mentioned drawing 1 , transmission and 
reception of the electric wave in two frequency bands, a basic mode and the secondary mode (higher 
mode), are possible for the surface mount mold antenna 1 shown in above-mentioned drawing 6 , and its 
transmission and reception of the signal in two frequency bands, a basic mode and the 3rd mode (higher 
mode), are possible for each surface mount mold antenna 1 shown in drawin g 7 and drawing 8 . 
[0057] With the surface mount mold antenna 1 shown in drawing 6 , the MIANDA-like pattern 4 is 
selectively formed in the maximum resonance current field Z in the secondary mode in the feed 
radiation electrode 3, and the serial inductance component is locally added to the maximum resonance 
current field Z in the secondary mode. Moreover, with each surface mount mold antenna 1 shown in 
drawing 7 and drawin g 8 , the MIANDA-like pattern 4 is selectively formed in the maximum resonance 
current field Z in the 3rd mode in the feed radiation electrode 3, and the serial inductance component is 
locally added to the maximum resonance current field Z in the 3rd mode. In addition, with each surface 
mount mold antenna 1 of drawing 7 and drawing 8 , the grand jumper 9 is formed in the edge side of the 
opposite hand of the open end of the feed radiation electrode 3. 

[0058] It is possible to acquire the same outstanding effectiveness as the surface mount mold antenna 1 
shown in above-mentioned drawing 1 by having the same characteristic configuration as the surface 
mount mold antenna 1 shown in said drawin g 1 also about each surface mount mold antenna 1 shown in 
these drawing 6 - drawing 8 . 

[0059] Below, the 2nd example of an operation gestalt is explained, it is shown in drawing 9 (a) that it is 
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characteristic in this 2nd example of an operation gestalt - as — the configuration of said 1st example of 
an operation gestalt — in addition, it is having formed the MIANDA-like pattern 10 in the maximum 
resonance current field Z of the basic mode in the feed radiation electrode 3 (Zl) further. The other 
configuration is the same as that of said 1st example of an operation gestalt, in explanation of this 2nd 
example of an operation gestalt, the same sign is given to the same component as said 1st example of an 
operation gestalt, and duplication explanation of that intersection is omitted. 
[0060] In this 2nd example of an operation gestalt, as described above, the MIANDA-like pattern 10 
was formed in the maximum resonance current field Z (Zl) of not only the maximum resonance current 
field Z in the secondary mode in the feed radiation electrode 3 (Z2) but a basic mode. Thereby, a serial 
inductance component will be locally prepared in each maximum resonance current field Z in a basic 
mode and the secondary mode in the feed radiation electrode 3, and the electric merit of the hit by the 
unit length of each [ these ] maximum resonance current field Z becomes longer than other fields. That 
is, the feed radiation electrode 3 shown in this 2nd example of an operation gestalt is accomplished 
sequentially from a signal supply side with the configuration that the long field XI of electric length, the 
short field X2 of electric length, the long field X3 of electric length, and electric merit's short field X4 
are established in the serial. 

[0061] In addition, the equal circuit of the feed radiation electrode 3 in this 2nd example of an operation 
gestalt is shown in drawing 9 (b). LI shown in this drawing 9 (b) expresses the inductance component 
locally added to the maximum resonance current field Zl of a basic mode with the MIANDA pattern 10 
of the above, L2 expresses the inductance component of the short field X2 of electric length, and this 
inductance component L2 is smaller than the above-mentioned inductance component LI. Moreover, L3 
expresses the inductance component locally added to the maximum resonance current field Z2 in the 
secondary mode with the MIANDA-like pattern 4, and this inductance component L3 is larger than the 
above-mentioned inductance component L2. Furthermore, L4 expresses the inductance component of 
the above-mentioned electric merit's short field X4, and this inductance component L4 is smaller than 
the above-mentioned inductance component L3. CI and C2 express the capacity between the feed 
radiation electrode 3 and a gland, respectively, and Rl and R2 express the flow resistance component in 
the feed radiation electrode 3 further again, respectively. 

[0062] By constituting the feed radiation electrode 3 as mentioned above, it becomes possible to change 
the resonance frequency difference of a basic mode and the higher mode, and to control it further, and 
modification setting out not only of the resonance frequency f2 in the secondary mode but the resonance 
frequency fl of a basic mode can be carried out easily. 

[0063] this invention person investigated by experiment how adjustable [ of the inductance component 
of the MIANDA-like pattern 10 ] would be carried out by changing the MIANDA line number of the 
pattern 10 of the shape of MIANDA formed in the maximum resonance current field Z of the above- 
mentioned basic mode (Zl), and the resonance frequency fl of a basic mode would change. This 
experimental result is shown in drawing 10 (a) and (b). 

[0064] The resonance frequency fl of a basic mode is falling as are shown in this experimental result, 
and the MIANDA line number of the MIANDA pattern 10 of the above increases and a serial 
inductance component becomes large. The resonance frequency fl of a basic mode is high as the 
MIANDA line number of the MIANDA-like pattern 10 will decrease and a serial inductance component 
will become small, if it puts in another way. On the other hand, the resonance frequency f2 in the 
secondary mode is almost fixed irrespective of modification of the MIANDA line number of the 
MIANDA-like pattern 10. 

[0065] Thus, it can be made to change in the condition of having become independent of the resonance 
frequency f2 in the secondary mode about the resonance frequency fl of a basic mode by changing the 
serial inductance component locally given to the maximum resonance current field Z of a basic mode 
(Zl) with the MIANDA-like pattern 10. Of course, similarly, not only modification of the MIANDA 
line number of the MIANDA-like pattern 10 but by [ said ] changing the thinness of the MIANDA pitch 
d of the MIANDA-like pattern 10, and a MIANDA line, adjustable [ of the equivalent serial inductance 
component of the MIANDA-like pattern 10 ] may be carried out, and modification setting out of the 
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resonance frequency fl of a basic mode may be performed. 

[0066] While forming the pattern 4 of the shape of MIANDA which gives a serial inductance 
component locally in the maximum resonance current field Z in the secondary mode (Z2) according to 
this 2nd example of an operation gestalt The pattern 10 of the shape of MIANDA which gives a serial 
inductance component locally is formed in the maximum resonance current field Z of a basic mode (Zl). 
Since it considered as the configuration which makes the electric length of each maximum resonance 
current field Z of a basic mode and the higher mode longer than other fields, it becomes possible to 
control further the resonance frequency difference of a basic mode and the higher mode in a large area. 
[0067] Moreover, modification setting out of each resonance frequency fl and f2 of a basic mode and 
the higher mode can be easily carried out, respectively only by carrying out the design change of the 
MIANDA patterns 4 and 10 of the above, without performing a big design change. Furthermore, since 
the resonance frequency fl of a basic mode and the resonance frequency f2 in the secondary mode are 
controllable by the condition of having become independent, respectively with a sufficient precision, the 
design degree of freedom corresponding to a multi-band will go up, and precision can improve easily 
each above-mentioned resonance frequency fl and f2 adjustment setting out to a desired setting-out 
frequency, respectively. Thereby, the surface mount mold antenna 1 with high quality and dependability 
can be offered. 

[0068] Furthermore, the control range which can change each of that resonance frequency fl and f2 can 
be extended by considering as the method which performs adjustment setting out of each resonance 
frequency fl and f2 of a basic mode and the higher mode by modification of the serial inductance 
component by the MIANDA patterns 4 and 10 of the above. 

[0069] From the above-mentioned thing, the surface mount mold antenna 1 suitable for the needs 
corresponding to a multi-band can be offered further efficiently easily, and low cost-ization of the 
surface mount mold antenna 1 can be attained. Moreover, since the formation field of the MIANDA-like 
patterns 4 and 10 is small and it ends, the miniaturization of the surface mount mold antenna 1 can be 
attained. 

[0070] Also in this 2nd example of an operation gestalt furthermore, according to the problem of process 
tolerance Even if each resonance frequency fl and f2 in the basic mode of the surface mount mold 
antenna 1 and the secondary mode has shifted from the frequency of setting out As said 1st example of 
an operation gestalt described, frequency regulation of each resonance frequency fl and f2 in a basic 
mode and the secondary mode is performed by changing each inductance component of the MIANDA 
patterns 4 and 10 of the above with trimming, respectively. It becomes possible to double each 
resonance frequency in a basic mode and the secondary mode with the frequency of setting out in the 
condition of having become independent, respectively. The surface mount mold antenna 1 with quality 
and dependability higher thereby more still can be offered. 

[0071] In addition, although the surface mount mold antenna 1 shown in drawin g 9 was made into the 
example and this 2nd example of an operation gestalt explained it At of course, each surface mount 
mold antenna 1 as shown in drawin g 6 which was described above - drawin g 8 In this 2nd example of an 
operation gestalt, a characteristic configuration (that is, configuration which forms the MIANDA-like 
pattern 10 in the maximum resonance current field Z of a basic mode (Zl) (edge field by the side of 
signal supply of the feed radiation electrode 3) selectively, and adds a serial inductance component 
locally) may be prepared. Also in this case, outstanding effectiveness which was described above can be 
done so. 

[0072] Below, the 3rd example of an operation gestalt is explained. In addition, in explanation of this 
3rd example of an operation gestalt, the same sign is given to the same component as said each example 
of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0073] By the way, if the capacity component C is formed in the current path (transmission line) 12 for 
which a current flows in juxtaposition as shown in drawing 1 1 (a), it will be in a condition equivalent to 
having formed the inductance component L in the part in which the juxtaposition capacity component C 
was formed in serial as [ show / in drawing 1 1 (b) ]. 

[0074] In this 3rd example of an operation gestalt, it considered as the configuration which adds an 
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equivalent serial inductance component to the maximum resonance current field Z of one side of a basic 
mode and the higher mode, or both locally using the above-mentioned phenomenon. The example of the 
surface mount mold antenna 1 with the configuration is shown in drawing 12 (a), (b), and (c), 
respectively. 

[0075] With each surface mount mold antenna 1 shown in drawing 12 (a), (b), and (c), it has 
composition which adds an equivalent serial inductance component to the maximum resonance current 
field Z in the secondary mode (Z2) locally. That is, in the example shown in drawing 12 (a), it cuts 
deeply to the flank of the maximum resonance current field Z in the secondary mode in the band-like 
feed radiation electrode 3 (Z2), and the section 13 is formed, and opposite arrangement of the electrode 
14 for juxtaposition capacity loading is carried out through spacing at the above-mentioned slitting 
section 13. Thus, the capacity component C between the above-mentioned slitting section 13 and the 
electrode 14 for juxtaposition capacity loading will be formed in the maximum resonance current field Z 
in the secondary mode (Z2) in juxtaposition by forming the slitting section 13 and the electrode 14 for 
juxtaposition capacity loading. For this reason, it will be in a condition equivalent to having added the 
serial inductance component to the maximum resonance current field Z in the secondary mode (Z2) as 
[ described / above ]. 

[0076] Moreover, in addition to the configuration of the surface mount mold antenna 1 of drawing 1 
shown in said 1st example of an operation gestalt, in the example shown in drawing 12 (b), opposite 
arrangement of the electrode 14 for juxtaposition capacity loading is carried out through spacing at the 
bend section of the MIANDA-like pattern 4. Also in this case, the capacity component C will be formed 
in the pattern 4 of the shape of MIANDA in the maximum resonance current field Z in the secondary 
mode (Z2) in juxtaposition like above-mentioned drawing 12 (a). For this reason, in the example shown 
in this drawing 12 (b), the serial inductance component of the sum total of the serial inductance 
component by the MIANDA-like pattern 4, and the MIANDA-like pattern 4 and the equivalent serial 
inductance component based on the capacity component C between the electrodes 14 for juxtaposition 
capacity loading will be added to the maximum resonance current field Z in the secondary mode (Z2). 
[0077] Furthermore, in the example shown in drawing 12 (c), in addition to the configuration of the 
surface mount mold antenna 1 of drawing 1 shown in said 1st example of an operation gestalt, it is 
arranged so that the Kushigata-like electrode 14 for juxtaposition capacity loading may get into gear 
through MIANDA-like the MIANDA line and spacing of a pattern 4. Also in this case, the juxtaposition 
capacity component C will be formed in the pattern 4 of the shape of MIANDA in the maximum 
resonance current field Z in the secondary mode (Z2) like the above-mentioned drawing 1212 (b). Not 
only in the serial inductance component by the MIANDA-like pattern 4 The equivalent serial inductance 
component resulting from the capacity component C between the MIANDA pattern 4 of the above and 
the electrode 14 for juxtaposition capacity loading can also be added to the maximum resonance current 
field Z in the secondary mode (Z2). 

[0078] In addition, the configuration which adds a serial inductance component locally equivalent using 
the above-mentioned juxtaposition capacity component C is not limited to the gestalt of above- 
mentioned drawing 12 (a) - (c). For example, it is good also as a configuration which does not form the 
above-mentioned juxtaposition capacity component C in the maximum resonance current field Z of the 
higher mode, but prepares the same configuration as the above in the maximum resonance current field 
Z of a basic mode (Zl), and adds the equivalent serial inductance component by the juxtaposition 
capacity component C. 

[0079] Moreover, it is good also as a configuration which prepares the respectively same configuration 
as the above in the maximum resonance current field Z of both a basic mode and the higher mode, and 
adds locally the equivalent serial inductance component by the juxtaposition capacity component C. For 
example, in addition to the configuration of each example shown in above-mentioned drawing 12 R> 2 
(a) - (c), the pattern 10 of the shape of MIANDA as shown in said 2nd example of an operation gestalt to 
the maximum resonance current field Z of a basic mode (Zl) may be formed. 
[0080] Furthermore, although each example shown in above-mentioned drawing 12 (a) - (c) was the 
thing of non-grand mounting and direct excitation lambda / 4 resonance molds Of course, the thing of 
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non-grand mounting and capacity feed lambda/4 molds, the thing of grand mounting and direct 
excitation lambda / 4 resonance molds, the thing of grand mounting and capacity feed lambda/4 molds, 
and a reverse F type thing may also be equipped with a characteristic configuration in this 3rd example 
of an operation gestalt. Also in this case, outstanding effectiveness which was described above can be 
done so. 

[0081] According to this 3rd example of an operation gestalt, it considered as the configuration which 
gives a serial inductance component locally to the energization path of a current by forming the capacity 
component C in juxtaposition using the phenomenon which can give an equivalent serial inductance 
component to the energization path of a current to the maximum resonance current field Z of one side of 
a basic mode and the higher mode, or both. The effectiveness that the resonance frequency difference of 
a basic mode and the higher mode can be changed like each above-mentioned example of an operation 
gestalt by having this configuration, The effectiveness that the surface mount mold antenna 1 which 
control of each resonance frequency fl and f2 of a basic mode and the higher mode became easy, and 
whose design degree of freedom improved, and suited needs, such as a multi-band response, can be 
offered efficiently easily, The outstanding effectiveness, such as effectiveness that miniaturization and 
low cost-ization of the surface mount mold antenna 1 can be attained, can be done so. 
[0082] moreover, the thing to do for adjustable [ of the magnitude of said juxtaposition capacity 
component C ] — the above - the above of trimming the above-mentioned electrode 14 for juxtaposition 
capacity loading, and carrying out adjustable [ of the above-mentioned juxtaposition capacity 
component C ] from the problem of process tolerance, when the resonance frequency of a basic mode or 
the higher mode has shifted from the frequency of setting out since it can carry out adjustable [ of the 
magnitude of an equivalent serial inductance component ] ~ it is possible to adjust the above-mentioned 
resonance frequency by the local magnitude adjustable technique of a serial inductance component 
[0083] Below, the 4th example of an operation gestalt is explained. In addition, in explanation of this 
4th example of an operation gestalt, the same sign is given to the same component as said each example 
of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0084] It being characteristic in this 4th example of an operation gestalt is that the dielectric piece which 
changes from a high dielectric material to the part in which the dielectric base 2 is constituted by the 
zygote of two or more dielectric pieces with which dielectric constants differ, and one [ at least ] 
maximum resonance current field Z of a basic mode and the higher modes is formed is arranged. 
[0085] The example of the surface mount mold antenna 1 with the configuration is shown in drawing 13 
(a). By the example shown in this drawing 13 (a), the dielectric base 2 has one dielectric piece 15b with 
a dielectric constant higher than the dielectric constant, dielectric piece 15a and these dielectrics piece 
15a, of two pieces, is the gestalt between which above-mentioned two dielectrics piece 15a puts 
dielectric piece 15b, for example, is joined in one by ceramics adhesives etc. Dielectric piece 15b of the 
above-mentioned high dielectric constant is arranged at the part corresponding to the maximum 
resonance current field Z in the secondary mode (Z2). 

[0086] Thus, the capacity between the maximum resonance current field Z in the secondary mode in the 
feed radiation electrode 3 (Z2) and a gland becomes larger than other fields by arranging dielectric piece 
15b which has a dielectric constant higher than other parts in the part corresponding to the maximum 
resonance current field Z in the secondary mode in the dielectric base 2 (Z2). Since the capacity between 
the maximum resonance current field Z in the secondary mode (Z2 ) and a gland be prepare in the 
current path of the feed radiation electrode 3 in juxtaposition , it will be in a condition equivalent to 
originate in the juxtaposition capacity component C , and add an inductance component to the maximum 
resonance current field Z in the secondary mode (Z2 ) locally in serial as [ described / said 3rd example 
of an operation gestalt ] . 

[0087] Thus, a serial inductance component can be made to add to the maximum resonance current field 
Z in the secondary mode of the feed radiation electrode 3 (Z2) locally by the example shown in this 
drawing 13 (a) by making dielectric piece 15b which has a dielectric constant higher than other parts in 
the part corresponding to the maximum resonance current field Z in the above-mentioned secondary 
mode in the dielectric base 2 (Z2) intervene. That is, dielectric piece 15b functions as a dielectric for 
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equivalent serial inductance addition. 

[0088] Moreover, other examples are shown in drawing 13 (b). In this drawing 13 (b), while having the 
configuration of drawing 1 shown in said 1st example of an operation gestalt, dielectric piece 15b which 
functions as a dielectric for equivalent serial inductance addition is arranged like above-mentioned 
drawing 13 (a) to the part (that is, part in which the MIANDA-like pattern 4 is formed) corresponding to 
the maximum resonance current field Z in the secondary mode (Z2). By preparing dielectric piece 15b 
[ that the above-mentioned dielectric constant is high (a dielectric constant is size) ] by the example 
shown in this drawing 13 (b) In the maximum resonance current field Z in the secondary mode in the 
feed radiation electrode 3 (Z2) The equivalent serial inductance component resulting from the bigger 
juxtaposition capacity component C than the pattern 4 of the shape not only of the serial inductance 
component by the MIANDA-like pattern 4 but MIANDA and other parts between glands will be added. 
Furthermore, the capacity between the MIANDA lines d as shown in drawing 4 increases more by 
dielectric piece 15b, and the effectiveness of equivalent serial inductance component addition increases 
further. 

[0089] In addition, like the above, the configuration which adds a serial inductance component using a 
high dielectric material is not limited to the configuration of above-mentioned drawing 13 (a) and (b), 
and can take the gestalt of various operations. For example, although it was the configuration which 
gives a serial inductance component locally to the maximum resonance current field Z in the secondary 
mode (Z2) using a high dielectric material by each example shown in above-mentioned drawing 13 (a) 
and (b), it is good also as a configuration which gives the equivalent serial inductance component using 
a high dielectric material to the maximum resonance current field Z of the basic mode instead of the 
secondary mode (Zl), for example, in this case — for example, the dielectric constant which are the 
above dielectrics for equivalent serial inductance addition arranges adult dielectric piece 15b to the part 
of the dielectric base 2 corresponding to the maximum resonance current field Z of a basic mode (Zl). 
[0090] Moreover, it is good also as a configuration which gives an equivalent serial inductance 
component locally to the maximum resonance current field Z in both a basic mode and the secondary 
mode using a high dielectric material, in this case ~ for example, the dielectric constant which is the 
above-mentioned dielectric for equivalent serial inductance addition, respectively arranges adult 
dielectric piece 15b to the part of the dielectric base 2 corresponding to each maximum resonance 
current field Z in a basic mode and the secondary mode. 

[0091] Furthermore, although the dielectric base 2 was constituted from each example shown in above- 
mentioned drawing 13 (a) and (b) by the zygote of two or more sorts of dielectric pieces 15a and 15b 
For example, a slot and a breakthrough are prepared in the location of the dielectric base 2 
corresponding to the maximum resonance current field Z of one side of a basic mode and the higher 
mode, or both. These slots and a breakthrough may be filled up with the high dielectric material which 
functions as a dielectric for equivalent serial inductance addition with a dielectric constant higher than 
other parts. Moreover, it is good also as structure of sticking a tabular (the shape of a chip) piece with a 
high dielectric constant on the location corresponding to the maximum resonance current field Z of one 
side of a basic mode and the higher mode, or both sides. 

[0092] Furthermore, although the characteristic configuration was prepared in the surface mount mold 
antenna 1 which has a characteristic configuration in said 1st example of an operation gestalt in this 4th 
example of an operation gestalt in the example shown in above-mentioned drawing 13 (b) In said 2nd 
example of an operation gestalt at the characteristic surface mount mold antenna 1 of a configuration it 
is said that a characteristic configuration may be prepared in this 4th example of an operation gestalt - 
as — said the 1- a characteristic configuration may be combined with the characteristic configuration of 
operation gestalt 1 or more of each 3rd examples of an operation gestalt in this 4th example of an 
operation gestalt. 

[0093] Furthermore, although each example shown in above-mentioned drawing 13 (a) and (b) was the 
thing of non-grand mounting and direct excitation lambda / 4 resonance molds Of course, the thing of 
non-grand mounting and capacity feed lambda/4 molds, the thing of grand mounting and direct 
excitation lambda / 4 resonance molds, the thing of grand mounting and capacity feed lambda/4 molds, 
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and a reverse F type thing may also be equipped with a characteristic configuration in this 4th example 
of an operation gestalt. Also in this case, outstanding effectiveness which was described above can be 
done so. 

[0094] Since the dielectric for equivalent serial inductance addition with a dielectric constant higher than 
other parts was prepared in the part of the dielectric base 2 corresponding to one [ at least ] maximum 
resonance current field Z of a basic mode and the higher mode according to this 4th example of an 
operation gestalt, a serial inductance component can be locally given to the maximum resonance current 
field Z of a basic mode or the higher mode. Thereby, the same outstanding effectiveness as said each 
example of an operation gestalt can be done so. 

[0095] Below, the 5th example of an operation gestalt is explained. In addition, in explanation of this 
5th example of an operation gestalt, the same sign is given to the same component as said each example 
of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0096] The feed radiation electrode 3 is constituted by the helical pattern, and it being characteristic in 
this 5th example of an operation gestalt is having given the serial inductance component locally to the 
maximum resonance current field Z of one side of the basic mode in such a helical feed radiation 
electrode 3, and the higher mode, or both, as shown in drawing 14 . 

[0097] In the feed radiation electrode 3 of a helical pattern, an inductance component can be selectively 
raised by narrowing helical line spacing of a helical pattern locally like the field P of drawing 14 . 
Moreover, the magnitude of the inductance component raised to the above-mentioned partial target can 
be changed by changing the local dielectric constant of the dielectric base 2 like a helical line number, 
spacing between lines, or said 4th example of an operation gestalt. In this 5th example of an operation 
gestalt, a serial inductance component is locally given to the maximum resonance current field Z of one 
side of a basic mode and the higher mode, or both using this. 

[0098] According to this 5th example of an operation gestalt, also in the surface mount mold antenna 1 
with which the helical feed radiation electrode 3 is formed, the same outstanding effectiveness as each 
above-mentioned example of an operation gestalt can be done so by preparing a serial inductance 
component in the maximum resonance current field Z of one side of a basic mode and the higher mode, 
or both locally. 

[0099] Below, the 6th example of an operation gestalt is explained. In addition, in explanation of this 
6th example of an operation gestalt, the same sign is given to the same component as said each example 
of an operation gestalt, and duplication explanation of that intersection is omitted. 
[0100] That it is characteristic in this 6th example of an operation gestalt In the surface mount mold 
antenna 1 with which the non-supplied electric power radiation electrode 20 is formed in the front face 
of the dielectric base 2 with the feed radiation electrode 3 as shown in drawing 15 - drawing 1 7 It is 
having considered as the configuration which adds a serial inductance component to the maximum 
resonance current field Z of one side of the basic mode in the feed radiation electrode 3, and the higher 
mode, or both locally like each above-mentioned example of an operation gestalt. 
[0101] With each surface mount mold antenna 1 shown in drawing 15 and drawin g 16 , one non- 
supplied electric power radiation electrode 20 is formed. By setting the resonance frequency f of the 
non-supplied electric power radiation electrode 20 as the frequency near the resonance frequency fl of 
the basic mode in the feed radiation electrode 3, as shown in the frequency characteristics of drawing 18 
(a), the non-supplied electric power radiation electrode 20 will be in the condition of double-resonating 
with the resonance wave of the basic mode of the feed radiation electrode 3, and can attain broadband- 
ization of a basic mode. 

[0102] Moreover, by setting the resonance frequency f of the above-mentioned non-supplied electric 
power radiation electrode 20 as the frequency near the resonance frequency f2 of the higher mode in the 
feed radiation electrode 3, as shown in the frequency characteristics of drawing 18 (c), the non-supplied 
electric power radiation electrode 20 will be in the condition of double-resonating with the resonance 
wave of the higher mode of the feed radiation electrode 3, and can attain broadband-ization of the higher 
mode. 

[0103] With each surface mount mold antenna 1 shown in drawing 17 , two non-supplied electric power 
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radiation electrodes 20 (20a, 20b) are formed. By shifting each resonance frequency fa and fb of the 
non-supplied [ these ] electric power radiation electrodes 20a and 20b small [ every ], respectively, and 
setting up near the resonance frequency fl of the basic mode of the feed radiation electrode 3, as shown 
in drawing 1 8 (b), in the basic mode of the feed radiation electrode 3, it will be in the three-fold double 
resonance state, and it becomes possible to attain much more broadband-ization of the basic mode of the 
feed radiation electrode 3. 

[0104] Moreover, by shifting each resonance frequency fa and fb of the non-supplied electric power 
radiation electrodes 20a and 20b small [ every ], respectively, and setting up near the resonance 
frequency f2 of the higher mode of the feed radiation electrode 3, as shown in drawing 18 (d), in the 
higher mode of the feed radiation electrode 3, it will be in the three-fold double resonance state, and it 
becomes possible to attain much more broadband-ization of the higher mode of the feed radiation 
electrode 3. 

[0105] Furthermore, one resonance frequency of the above-mentioned non-supplied electric power 
radiation electrodes 20a and 20b is set up near the resonance frequency fl of the basic mode of the feed 
radiation electrode 3. By setting up near the resonance frequency £2 of the higher mode of the feed 
radiation electrode 3, the resonance frequency of the non-supplied electric power radiation electrode of 
another side As shown in drawing 18 (e), it can accomplish with the double resonance state by each of 
the basic mode of the feed radiation electrode 3, and the higher mode, and broadband-ization of both a 
basic mode and the higher mode can be attained. 

[0106] By each example shown in above-mentioned drawing 15 - drawing 17 , as shown in the example 
of an operation gestalt of the above 1st, the MIANDA-like pattern 4 is formed in the maximum 
resonance current field Z of the higher mode in the feed radiation electrode 3, and the serial inductance 
component is given locally. Thereby, the same outstanding effectiveness can be done so with having 
been shown in said 1st example of an operation gestalt. 

[0107] In addition, each surface mount mold antenna 1 shown in drawing 15 (a) and (b) is the thing of 
non-grand mounting and direct excitation lambda / 4 resonance molds. To the MIANDA-like non- 
supplied electric power radiation electrode 20 being formed in top-face 2a of the dielectric base 2, by 
drawing 15 (b), the MIANDA-like non-supplied electric power radiation electrode 20 is formed in side- 
face 2c of the dielectric base 2, and each surface mount mold antenna 1 shown in drawing 15 (a) and (b) 
has almost same composition except for the above-mentioned point of difference at drawing 15 (a). 
[0108] Moreover, each surface mount mold antenna 1 shown in drawing 15 (c) and (d) is the thing of 
grand mounting and direct excitation lambda / 4 resonance molds. At drawing 15 (c), the MIANDA-like 
non-supplied electric power radiation electrode 20 is hung and formed in side-face 2e from top-face 2a 
of the dielectric base 2 by drawing 15 (d) to the MIANDA-like non-supplied electric power radiation 
electrode 20 being formed in 2d of side faces of the dielectric base 2. Moreover, in drawing 15 (c), the 
feed radiation electrode 3 applies the width of face of the feed radiation electrode 3 to an other end side 
from an end side in drawing 1515 (d) to width of face being large as it faces to the MIANDA-like 
pattern 4 from the feed terminal 5 side, and is equal width mostly. Each surface mount mold antenna 1 
shown in drawing 15 (c) and (d) is the almost same configuration except for the above-mentioned point 
of difference. 

[0109] Above-mentioned drawing 15 (a) The direction of the flow of the current of the feed radiation 
electrode 3 of a vector is the direction shown in the arrow head A of drawing, the direction of the flow 
of the current of the non-supplied electric power radiation electrode 20 of a vector is the direction shown 
in the arrow head B of drawing, and the direction A of the flow of the current of the feed radiation 
electrode 3 of a vector and the direction B of the flow of the current of a non-supplied electric power 
radiation electrode 20 of a vector have accomplished with the abbreviation rectangular cross direction 
with each surface mount mold antenna 1 shown in - (d). 

[0110] Thus, without the feed radiation electrode 3 and the non-supplied electric power radiation 
electrode 20 causing a mutual intervention mutually, when the direction A of a vector of the flow of the 
current of the feed radiation electrode 3 and the direction B of a vector of the flow of the current of the 
non-supplied electric power radiation electrode 20 have accomplished with the abbreviation rectangular 
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cross direction, it will be stabilized, the double resonance state can be made and the surface mount mold 
antenna 1 with the high dependability of frequency characteristics can be offered with implementation of 
broadband-izing. 

[0111] Furthermore, each surface mount mold antenna 1 shown in drawing 16 (a) and (b) is the thing of 
non-grand mounting and direct excitation lambda / 4 resonance molds. In drawing 16 (a), by drawin g 16 

(b) , the MIANDA-like non-supplied electric power radiation electrode 20 is formed in side-face 2c of 
the dielectric base 2 to hanging the MIANDA-like non-supplied electric power radiation electrode 20 on 
2d of side faces from top-face 2a of the dielectric base 2, and being formed, and each surface mount 
mold antenna 1 shown in drawing 16 (a) and (b) is the almost same configuration except for the above- 
mentioned point of difference. 

[0112] Furthermore, each surface mount mold antenna 1 shown in drawing 16 (c) and (d) is the thing of 
grand mounting and direct excitation lambda / 4 resonance molds. At drawing 16 (c), the MIANDA-like 
non-supplied electric power radiation electrode 20 is formed by drawing 16 (d) over top-face 2a and 
side-face 2e of the above-mentioned dielectric base 2 to the MIANDA-like non-supplied electric power 
radiation electrode 20 being formed in 2d of side faces of the dielectric base 2. Moreover, in drawing 16 

(c) , the feed radiation electrode 3 applies the width of face of the feed radiation electrode 3 to an other 
end side from an end side by drawing 16 (d) to width of face being large as it faces to the MIANDA-like 
pattern 4 from the feed terminal 5 side, and is equal width mostly. Each surface mount mold antenna 1 
shown in drawing 16 (c) and (d) is the almost same configuration except for the above-mentioned point 
of difference. 

[01 13] Above-mentioned drawing 16 (a) By each example shown in - (d), the maximum electric-field 
field of the feed radiation electrode 3 is a field surrounded by the broken line alpha, the maximum 
electric-field field of the non-supplied electric power radiation electrode 20 is a field surrounded by the 
broken line beta, and the maximum electric-field field alpha of these feed radiation electrode 3 and the 
maximum electric-field field beta of the non-supplied electric power radiation electrode 20 are detached 
and formed. This drawing 16 (a) Without the feed radiation electrode 3 and the non-supplied electric 
power radiation electrode 20 causing a mutual intervention mutually by detaching and forming each 
maximum electric-field fields alpha and beta of the above-mentioned feed radiation electrode 3 and the 
non-supplied electric power radiation electrode 20 like each example shown in - (d), the stable double 
resonance state can be acquired and it becomes possible to attain broadband-ization certainly. 
[0114] Drawing 17 (a) By each example shown in - (c), as mentioned above, two non- supplied electric 
power radiation electrodes 20a and 20b are formed, and attaining much more broadband-ization is 
equipped with the easy configuration. Drawin g 17 (a) By each example shown in - (c), as shown in 
drawing, a point of difference is in the configuration and formation location of the non-supplied electric 
power radiation electrodes 20a and 20b, and it has the almost same configuration except it. 
[0115] According to this 6th example of an operation gestalt, also in the surface mount mold antenna 1 
which the feed radiation electrode 3 and the non-supplied electric power radiation electrode 20 are 
formed, and attains broadband-ization according to the double resonance state, the same effectiveness as 
each above-mentioned example of an operation gestalt can be done so by equipping the feed radiation 
electrode 3 with the characteristic configuration of each above-mentioned example of an operation 
gestalt. 

[0116] In addition, although it was the configuration which adds a serial inductance component to the 
maximum resonance current field Z of the higher mode in the feed radiation electrode 3 by each 
example shown in above-mentioned drawin g 1 5 - drawing 1 7 , of course, it is [ in / the surface mount 
mold antenna with which the non-supplied electric power radiation electrode is prepared ] good also as a 
configuration which gives a serial inductance component locally to the maximum resonance current 
field Z of the basic mode instead of the higher mode. Moreover, as shown in the example of an 
operation gestalt of the above 2nd, it is good also as a configuration which gives a serial inductance 
component locally to the maximum resonance current field Z of both a basic mode and the higher mode 
in the feed radiation electrode 3. 

[0117] As shown in the example of an operation gestalt of the above 3rd, furthermore, use the 
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juxtaposition capacity component C or As shown in the example of an operation gestalt of the above 
4th, use the high dielectric constant dielectric for equivalent serial inductance addition, or above- 
mentioned the 1- the configuration which combined two or more of each 4th examples of an operation 
gestalt is prepared, and, on the other hand, there are a basic mode and the higher mode — it is — it is 
good also as a configuration which gives a serial inductance component locally to both maximum 
resonance current fields Z. 

[0118] Moreover, although each surface mount mold antenna 1 shown in above-mentioned drawing 15 - 
drawing 17 was all a direct excitation mold, of course, it can do so the same effectiveness as each above- 
mentioned example of an operation gestalt also in the surface mount mold antenna 1 double resonance 
type [, such as a reverse F type of those other than a direct excitation mold (for example, the thing of a 
capacity feed mold and a helical mold), ] by having the same configuration as each above-mentioned 
example of an operation gestalt. 

[0119] Below, the 7th example of an operation gestalt is explained. In explanation of this 7th example of 
an operation gestalt, the same sign is given to the same component as said each example of an operation 
gestalt, and duplication explanation of that intersection is omitted. 

[0120] That it is characteristic in this 7th example of an operation gestalt In the surface mount mold 
antenna 1 with which both the feed radiation electrode 3 and the non-supplied electric power radiation 
electrode 20 are formed It is having considered as the configuration which adds a serial inductance 
component to the maximum resonance current field Z of one side of a basic mode and the higher mode, 
or both locally not only at the feed radiation electrode 3 but at the non-supplied electric power radiation 
electrode 20 using the same configuration with having been shown at each above-mentioned example of 
an operation gestalt. If it puts in another way, in this 7th example of an operation gestalt, the non- 
supplied electric power radiation electrode 20 is accomplished like the feed radiation electrode 3 with 
the configuration that the long field of the electric length of the hit by unit length and the short field of 
electric length are established in the serial by turns. 

[0121] The example of the surface mount mold antenna 1 with the configuration is shown in drawing 19 
(a) - (c), drawing 20 (a), and (b). These drawing 19 (a) with each surface mount mold antenna 1 shown 
in - (c), drawing 20 (a), and (b) The MIANDA-like pattern 4 is formed in the feed radiation electrode 3, 
and the MIANDA-like pattern 21 is selectively formed in the non-supplied electric power radiation 
electrode 20, respectively. With the these MIANDA-like patterns 4 and 21 The serial inductance 
component is locally added to the maximum resonance current field Z of each higher mode of the feed 
radiation electrode 3 and the non-supplied electric power radiation electrode 20. 
[0122] Each surface mount mold antenna 1 shown in above-mentioned drawing 19 (a) - (c) is the thing 
of grand mounting and direct excitation lambda / 4 resonance molds. In addition, in drawing 19 (a) and 
(c) The direction A of a vector of the flow of the current of the feed radiation electrode 3 and the 
direction B of a vector of the flow of the current of the non-supplied electric power radiation electrode 
20 have accomplished with the abbreviation rectangular cross direction, and the double resonance state 
which prevented the mutual intervention of the feed radiation electrode 3 and the non-supplied electric 
power radiation electrode 20, and was stabilized can be acquired. Moreover, simultaneously, by drawin g 
19 (a) - (c), the maximum electric-field field alpha of the feed radiation electrode 3 and the maximum 
electric-field field beta of the non-supplied electric power radiation electrode 20 are detached and 
formed, and the double resonance state which prevented the mutual intervention of the feed radiation 
electrode 3 and the non-supplied electric power radiation electrode 20, and was stabilized can be 
acquired like the above. 

[0123] Moreover, each surface mount mold antenna 1 of drawing 20 (a) and (b) is the thing of non- 
grand mounting and direct excitation lambda / 4 resonance molds, and the direction A of a vector of the 
flow of the current of the feed radiation electrode 3 and the direction B of a vector of the flow of the 
current of the non-supplied electric power radiation electrode 20 have accomplished it with the 
abbreviation rectangular cross direction like above-mentioned drawing 19 (a) and (c) by drawing 20 (a). 
Moreover, in drawing 20 (b), the maximum electric-field field alpha of the feed radiation electrode 3 and 
the maximum electric-field field beta of the non-supplied electric power radiation electrode 20 are 
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detached and formed like above-mentioned drawing 1 9 (a) - (c). By having the above configurations, 
drawing 20 (a) and (b) can acquire the double resonance state which prevented the mutual intervention 
of the feed radiation electrode 3 and the non-supplied electric power radiation electrode 20, and was 
stabilized, as described above. 

[0124] According to this 7th example of an operation gestalt, in the double resonance type surface 
mount mold antenna 1, it considered as the configuration which the same configuration is prepared 
[ configuration ] and makes a serial inductance component add to the non-supplied electric power 
radiation electrode 20 locally with having been shown in each above-mentioned example of an operation 
gestalt also not only about the feed radiation electrode 3 but about the non-supplied electric power 
radiation electrode 20. For this reason, adjustable setting out of the resonance frequency of the non- 
supplied electric power radiation electrode 20 becomes easy, and the surface mount mold antenna 1 
suitable for needs, such as a multi-band response, can be offered still more easily. 
[0125] In addition, in this 7th example of an operation gestalt, although each example was shown in 
drawing 19 (a) - (c), drawing 20 (a), and (b), of course, it is not limited to each example shown in above- 
mentioned drawing 19 (a) - (c), drawing 20 (a), and (b). For example, although it was the configuration 
which adds a serial inductance component to the maximum resonance current field Z of each higher 
mode of the feed radiation electrode 3 and the non-supplied electric power radiation electrode 20 locally 
by each example shown in above-mentioned drawing 19 (a) - (c), drawing 20 (a), and (b) For example, a 
serial inductance component may be locally given to the maximum resonance current field Z of the basic 
mode instead of the higher mode, and a serial inductance component may be locally added to the 
maximum resonance current field Z of both a basic mode and the higher mode. 
[0126] Moreover, a serial inductance component is not added using a MIANDA-like pattern, but the 
above-mentioned juxtaposition capacity may be used or a serial inductance component may be locally 
added with the other means shown in each above-mentioned example of an operation gestalt of using the 
dielectric for equivalent serial inductance addition. 

[0127] Furthermore, although each example shown in above-mentioned drawing 19 (a) - (c), drawing 20 
R> 0 (a), and (b) was a direct excitation mold In the surface mount mold antenna 1 double resonance 
type [, such as a thing of a capacity feed mold, a helical type thing, and a reverse F type thing, ], the 
same configuration as the example of an operation gestalt of the above 7th may be prepared, and the 
same outstanding effectiveness as the above can be done so. 

[0128] Below, the 8th example of an operation gestalt is explained. This 8th example of an operation 
gestalt shows the example of a configuration of a communication device. The communication device in 
this 8th example of an operation gestalt is pocket mold telephone, as shown in drawing 21 . The circuit 
board 32 is built in in the case 31 of this pocket mold telephone 30, and the surface mount mold antenna 
1 which equipped this circuit board 32 with the characteristic configuration shown in each above- 
mentioned example of an operation gestalt is mounted. 

[0129] Moreover, as shown in drawing 21 , the sending circuit 33, the receiving circuit 34, and the 
transceiver switch circuit 35 are formed in the circuit board 32 of the above-mentioned pocket mold 
telephone 30. Flow connection of the above-mentioned surface mount mold antenna 1 is made through 
the transceiver switch circuit 35 by being mounted in the circuit board 32 in the above-mentioned 
sending circuit 33 and a receiving circuit 34. In this pocket mold telephone 30, transceiver actuation is 
smoothly performed by switch actuation of the above-mentioned transceiver switch circuit 35. 
[0130] Since the pocket mold telephone 30 was equipped with the surface mount mold antenna of the 
type corresponding to the dual band equipped with the characteristic configuration shown in said each 
example of an operation gestalt according to this 8th example of an operation gestalt, the signal of two 
different frequency bands can be transmitted and received only by forming one surface mount mold 
antenna 1. Moreover, since each resonance frequency of a basic mode and the higher mode in the feed 
radiation electrode 3 is the frequency of setting out mostly, it can provide with a communication device 
with the high dependability of an antenna property. 

[0131] Moreover, by having the characteristic configuration shown in each above-mentioned example of 
an operation gestalt, as each above-mentioned example of an operation gestalt described, it is cheap, the 
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surface mount mold antenna 1 can be provided, and it becomes easy by having the cheap surface mount 
mold antenna 1 to attain low cost-ization of a communication device. 

[0132] In addition, this invention is not limited to each above-mentioned example of an operation 
gestalt, and can take the gestalt of various operations. For example, although the pocket mold telephone 
30 was made into the example and the example of an operation gestalt of the above 8th explained it as a 
communication device, this invention can be applied to radio communication equipments other than 
pocket mold telephone. 
[0133] 

[Effect of the Invention] According to this invention, on the current path of the feed radiation electrode 
of a surface mount mold antenna, since the long field of the electric merit of the hit by unit length and 
electric merit's short field are established in the serial by turns, the resonance frequency difference of a 
basic mode and the higher mode will be changed a lot, and can be controlled. When a serial inductance 
component is locally added to the maximum resonance current field of one side of the basic mode in the 
feed radiation electrode of a surface mount mold antenna, and the higher mode, or both and the long 
field of electric length is especially formed in it, the resonance frequency difference of the above- 
mentioned basic mode and the higher mode can be controlled with a sufficient precision. 
[0134] Moreover, adjustment setting out of the resonance frequency in the mode in which the above- 
mentioned serial inductance component was added in the condition of having made a basic mode and the 
higher mode becoming independent, respectively can be performed only by carrying out modification 
setting out of the magnitude of the serial inductance component, modification setting out of each 
resonance frequency of a basic mode and the higher mode becomes easy, and the degree of freedom of 
an antenna design of a multi-band response is expanded. 

[0135] The above-mentioned thing can design easily a surface mount mold antenna with desired 
frequency characteristics efficiently. And by the method which sets up resonance frequency by the 
above-mentioned serial inductance component, since resonance frequency is controllable with ease and 
a sufficient precision, the quality and reliability of a surface mount mold antenna can be raised, and the 
epoch-making effectiveness that it is cheap and can provide upwards can be done so. 
[0136] What [ is the pattern of the shape of MI AND A which the serial inductance component for 
constituting the long field of electric length formed in the feed radiation electrode ] That to which the 
equivalent serial inductance component is added by the juxtaposition capacity component, If the adult 
dielectric for equivalent serial inductance addition has a dielectric constant in some to which it is locally 
prepared and the serial inductance component is added A serial inductance component can be made to 
add to the maximum resonance current field of one side of a basic mode and the higher mode, or both 
like the above, without enlarging a surface mount mold antenna. Moreover, since it is an easy 
configuration to change the serial inductance component greatly, the control range which can change the 
resonance frequency in the mode in which the above-mentioned serial inductance component was added 
becomes large, and becomes possible [ it being wide range and carrying out adjustment setting out of the 
resonance frequency ]. 

[0137] Moreover, a feed radiation electrode is a helical pattern, and if it is in the configuration thing to 
which helical line spacing is locally narrowed by the maximum resonance current field of one side of a 
basic mode and the higher mode, or both, and a serial inductance component is added, also in a helical 
type surface mount mold antenna, the same outstanding effectiveness can be done so with having 
described above. Moreover, even if it is in the thing of the double resonance type with which the non- 
supplied electric power radiation electrode was prepared with the feed radiation electrode, as described 
above, the same outstanding effectiveness as the above can be done so by having the configuration 
which gives a serial inductance component to the maximum resonance current field of one side of the 
basic mode in a feed radiation electrode, and the higher mode, or both. 

[0138] In a double resonance type surface mount mold antenna furthermore, not only in a feed radiation 
electrode The thing equipped with the configuration which adds a serial inductance component to a non- 
supplied electric power radiation electrode as well as the above, If a non-supplied electric power 
radiation electrode is one of those by which the long field of electric length and the short field of electric 
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length are established by turns in the serial Also not only about a feed radiation electrode but about a 
non-supplied electric power radiation electrode, like the above, it is efficient, and moreover, it is cheap 
and the surface mount mold antenna with which adjustment setting out of resonance frequency became 
easy, the double resonance state was certainly made, and it had desired frequency characteristics, and 
broadband-ization was attained can be offered. 

[0139] Furthermore, in a double resonance type surface mount mold antenna, if the direction of a vector 
of the flow of the current of a feed radiation electrode and the direction of a vector of the flow of the 
current of a non-supplied electric power radiation electrode are one of those which have accomplished 
with the abbreviation rectangular cross direction, or keep away the electric-field maximum field, it can 
prevent that a feed radiation electrode and a non-supplied electric power radiation electrode cause a 
mutual intervention, and the stable double resonance state can be acquired. 

[0140] Furthermore, if it is in the communication device equipped with the surface mount mold antenna 
which can do so effectiveness which was described above, it is cheap and the reliable communication 
device of an antenna property can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the 1st example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 2] It is the graph which shows an example of the general current distribution in the feed 
radiation electrode of a surface mount mold antenna, and distribution of voltage for every mode. 
[Drawin g 3] It is the explanatory view showing the example of fluctuation of the resonance frequency to 
change of the MIANDA line number of the pattern of the shape of characteristic MIANDA in the 1st 
example of an operation gestalt. 

[Drawing 4] It is the explanatory view showing typically the capacity produced between the MIANDA 
lines in a MIANDA-like pattern. 

[Drawin g 5] It is the explanatory view showing an example of the frequency characteristics of a surface 
mount mold antenna. 

[Drawin g 6] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1st example of an operation gestalt to the surface mount mold antenna of grand 
mounting and direct excitation lambda / 4 resonance molds. 

[Drawin g 7] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1st example of an operation gestalt to the surface mount mold antenna of grand 
mounting and capacity feed lambda/4 molds. 

[Drawing 8] It is the explanatory view showing an example at the time of applying the characteristic 
configuration in the 1st example of an operation gestalt to the surface mount mold antenna of a reverse 
female mold. 

[Drawin g 9] It is the explanatory view showing the 2nd example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 10] It is an explanatory view showing fluctuation of the resonance frequency to change of the 
MIANDA line number of the pattern of the shape of MIANDA formed in the maximum resonance 
current field of the basic mode in a feed radiation electrode. 

[Drawing 11] It is drawing explaining the ability to add an inductance component to the energization 
path of a current at a serial by adding a capacity component to the energization path of a current at 
juxtaposition. 

[Drawing 12] It is the explanatory view showing the 3rd example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 13] It is the explanatory view showing the 4th example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 14] It is the explanatory view showing the 5th example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 15] It is the explanatory view showing the 6th example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

[Drawing 16] Then, it is the explanatory view showing the 6th example of an operation gestalt of the 
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surface mount mold antenna concerning this invention. 

[Drawing 17] It is the explanatory view showing the 6th example of an operation gestalt of the surface 
mount mold antenna which furthermore continues and is applied to this invention. 
[Drawing 1 8] It is the graph which shows the example of the frequency characteristics of each surface 
mount mold antenna shown in drawing 15 - drawing 17 . 

[Drawing 19] It is the explanatory view showing the 7th example of an operation gestalt of the surface 
mount mold antenna concerning this invention. 

Prawing 20] Then, it is the explanatory view showing the 7th example of an operation gestalt of the 
surface mount mold antenna concerning this invention. 

[Drawing 21] It is the explanatory view showing an example of the communication device concerning 
this invention. 

[Drawing 22] It is the explanatory view showing the example of a proposal. 
[Description of Notations] 

1 Surface Mount Mold Antenna 

2 Dielectric Base 

3 Feed Radiation Electrode 

4, 10, 21 MIANDA-like pattern 
5 Feed Terminal 
9 Grand Jumper 

14 Electrode for Juxtaposition Capacity Loading 
15a, 15b Dielectric piece 

20 Non-Supplied Electric Power Radiation Electrode 
30 Pocket Mold Telephone 
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[Drawing 10] 
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[Drawing 13] 
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4. K**- PC^Mi«<Hift&iMUUKd 
K©^#TOMW*4©-#X«W#«:tt 

[001 6] m7<Dftw<DmmmL7>? mm 

(*»*** U C©IMH«*©SW«ffiK»lSlT*±H 
CC«|&*ttWB«WBrt3*i. C©*SfSS*!W15ffi©-ig 

MicBHiiMAWt6ti. mmmmmift+xay? 50 
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>FSIMi*sMRW6*i. i5fB«6m»«mffi©-«lffl4 
fla«WIII«:»h*flM«©att±'C*or. S**-F© 
*«W#M4tt*^«B*»**tr«**- F©fi 
^W8ttffiW4. F ©*»«**»«* 4 «e* 

«*fl»»*«ftrW»*- K©»*»WBiiMIW4©- 
£XttW#©RS<*g(*©fi^Ccf6©8Bft J: 0 fc^B* 

i> $ >*fiS#4 LTftftrtttCRtt 6ft-Ct,>£ C 4 * 

[0017] wsoawoaiisoaiT^f-^Ht. ±ia 

W2 ~SS6©893©j5Jft*> l ^©^©flJfSfcfll*.. & 

tttt«*s&©-J8ffli] 4 nicitn **«5©«8S±r 

*oT. F©ft^cftt6««5««4!K^ j e- F© 

**^*«E««©-*Xttll*©il«<*S»©ttBK: 
ffiOWttJ: 0 6R«*W*©«flfftiftai'f > f >* 

Naunraflawg -r > y * * > x 4 0 r jbbWjk 

[0018] »9<D9tmotwxnwr>f m& 
m 1 (osmonmmz., wukm*ic*»«*SMt 
©ftbMHMB. ±iBis 3-07 ©Anon*!* 1 -?©£ 

tir«»fia«S< Sotl^C 4 *#8*4 or«^3h 

[ 0 0 1 9 ] m 1 o©ai«)iii^i7>fta, ± 
ibis 1 ~sr9©AW©<5jn*> 1 ^©fsswrofltos^ffi*.. 

R«^#(c«tMfi^«©flK:«itft«tta4«S#» 
M*&^ScS4Sfii(3:BufBi^®5it*tSfii©S**- 
F AJKX*- F©5 *>© 1 ofct±©*- F©=H-H«41« 

#mz>mi$.ti8.Lx. *©&*isf f«©s* 
^b*JH6*irt,>sc4*!RFa4i/-rfiteE3tiri,>s. 

[ 0 0 2 0 ] SB 1 1 ©J6W©*IWSRffl7 -b 

e»i o©jwj©flM**fltt. *Ktt«tti*«fftiWftg 

SStc?ao-r, #{4*3^fcO©S»fi©^t,^^4. n 
<Rft©*(r>«W4#«HcilWK:l9!»64a-C(,>*C4419 

[ 0 0 2 1 ] SB 1 2<D8M<mM9m®7>7-+iZ. Jb 

tami o©iw©«SEftiiit. m^mmtmm<omm 
kk«. ^^^©©s**- Fccfisjg-reaft^ 

FStt©*^tt4tt«fiMi«&©»%*- F«ca 

ftstsa^*- F«a©**««©-*xtt?i#cc 

±IBm2~S6©AW©U-rn*> 1 r><DftWmi&?Z> 

mm -f > tf t> 9 > 7. msttmrn wcc^jd 3 tix i> s c 4 

[ 0 0 2 2 ] m 1 3©«W©*flWB8!H7>? ± 
mi OXitWl 2©jMB©«BE*«il. 

s®]©s^tts»<ai«t«:«, if&mffi(«s8S©s**- f 
(cffl^tgrsaftis*- F«sfe©«^«m£ift«ttst« 

ff©JKX*- K F«»©*«c«l 
^©^ %©-^X«p^©(4S«:te©SiJ[ii J: <o i>mmm 
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(002 3) mi 4<D*W<D^®H^S!7>7 l t«. ± 
I23B 1 0 -m 1 3©»9W)<BIti*> 1 -3©#6SU©tM£{@ 
&mSS(Wmffi©®fc©ifcft©--<* hn>#|6]4«&if&S 
jBaWS®©®^©^*©'** h^^nS)i«0SiS35*rS)i 
«LfcC 44&«4 UTWfiXSftTl,**. 
[ 0 0 2 4 ] ft 1 5 ©||HJ©i§fi$IEB. ±IBIB 1 
1 4©S^©f5»T* 1 1 ^©^©^SIISIST^^^Ai 

s tix i >* c t z®® 4 b x mt <* n-c i . 
[002 5] ±iBMS©2SWK:tei>T . io 
m^fctt£*ift©giS±(ctt> S**- F©8*£ 

^^(i5r>y«©^ - *->*ijf5RK$nT t k 

©SSS*«ffi©««J:0fefi<J5t-3-Cl>S. cftKJ: 

[0 02 6 ] ±fB©J:5«:. S**- FiS^*- F© 

SCi*«-C*S. *fc. -e©iIFiH>y2*>;*.fiS#© 
ftMCCffiRI > y * * > ^ )dt»*«ff*P 3 *ir I > 6 *- K 

£MTSCi*i-C*5. *©±. ^©IJiJ-Of 
X«»©SEIE«C J: 6«««»»©SCBBBS*J?rtt«cBH 
BfcUC tifih. S**- Ft***- FOMMttg 

?hztifii%mLt* r >xyy?*®umg.wfa±.-tz>. 

tit, *ffiS^S!T>7 i ^©fiPXKt4EISC4*JT 
*. Lfrfc. *BBH^S!T>f^©D D D H4®®tt4|6]± 
<*tfSC4fc?t£. 

[0 02 7 ] 3 6CC. ±BBW-< >*f£#4tt 

»rr afc*>©w*« 5 r> m>* * - >3?B*&m»*fm 
fii©®ffi4%4'ti»D-rsc 4fe < ffJts-ra c 4*»r* s 

©T\ afflH8S!T>f > t©/J^b4H5C4*«-C* 40 

s. 

[0 02 8] 

[»W©SE«©«»J KTK. C©»MCCt^SSIifi^SS 
[ 0 0 2 9 ] a 1 ( a ) (CUM 1 ©HffiJ&JKWDSffiiS 

«Wlo*iiBafflr>ft 1 BS#*- Ktw**- 

F ( C <0m 1 ©XfflftBMr IS 2 F ) © 2 o©S 
&&#«©«^©£3fi ^ttttf* 7;U><> F * <f 7 
©fc©r. *y5>KjlW©B«W8A/4^«»H©r so 



#092 0 0 1 -2 1 7 643 
8 

ist+xtoz. commmryT-t 1 uratttt© 

StS<*»<* 2 ©*Ii±tcMBftfflB& 3 3?#»liS Stvt 
fiS^fe©?**. fete. 01 (a) TB. ±§B&Sft& 
<* 2 ©±E 2 a 4 (ME 2 b . 2c ©SSIEJfcSlJWItgatK 
f&XM?nZtiXl,->Z>. 

[0030] c©ai (a) (c^tj:^(c. -LiBg§m<* 

»(*2©±352 a^6§M2 bfcmwrj&Sfi^WmffiS 

As^wc^snrteo. e©WBflMtttff3tctt. c 
<om 1 ©^teff^Kte^-c^mwfe 5 7 > mo** * 
->4wmffmmf8,2txx<,>z>. &&mtiimmm<D 

B©£Mj3a»ntt«4filtl/. £83 bMtCttttttift? 
5*><a!jIgi8<*ti-Ct,>&. C©tt«tt?-5».hBWItt 
WfSffi 3 ©£i£ 3 b 6 ffliJiB 2 c (C S ti. S 

[003 1 ]Jfc, flriBS8m<*»*2©ffJffl2 btCB± 
la^mttWmS 3 ©BJfifciSl 3 a CC|BIM&t b Xftftt z 

mmimnm (6 a. 6 b) wwtbtix^z. 

[003 2] ±IB©J: 5feSffijl83!7>f i- 1 b. n 
«MH*2©±flB2afc*Harr*«ffl (Hm*?) 4IS 
WSB41/T. jift^g©|5iiss«KH^$n*„ fe 
te. CCRSH^T^^^ 1B*^7> FH^Mr* 
*©tr. afl^RB©BI8S1E(C^dtiS#^9>FtH 
l^«:SI«3n^c44fei. 

[003 3] jim^S©@SS»«tCB<t#«»&iS7 4S 
^(HlS88*SJf5)S$nTte0. ^3B*«ST>7-^14lHl 
SfS»fi{cH«T2.C4(cJ:-,-C. ^®H^ST>ftl 

©»wi^ 5 bjjbb*h»8 zftbxismmmi tc 

«iigi^3n^C4 4fe.2> < , fete. ±l3I^BK8«a 

timm<o®smm®&&ttix^tci)\ mm*9»2 
ommicmw* z - >©-6B4 bxmm z>ct. 4> njse 

[0034] ±IB©J; ^{C^®H«S!T>7-^ 1 **088 

©ifttttUB 5 *> 6*SmSJtt1E@ 3 (cKSmtcdUft 
3n*. COm^liteKJ:-,^. «M8dH«fi3©«NI 
3 b frh 5 T > ^tt©^- f - > 4 4/M/P3S(^ 3 a (C|Sj 

[003 5] 4C3-C. H2(CB. l&®i(WmfiB3©- 

.to. ^-n-enst- Fscc^snri^. c©S2-c 
b. A«flm««d««Mws3©A#mM©isaii) 

(0 1 ©^SH«S»7>f ^ 1 ?BMIfttmE3©« 
ffl3bj|J) tC^tfoL. B«flIM«lft«ttttSa3©fl!j^ 

©^«j (0 1 ©^®n«^7>f 1 1 x\ti&mim?& 

S3©pg»^3afflJ) «:>FtIt>0tl>S. 
[003 6] C©S2«:^-rJ:^(C. F«tC*ft 

•enHW©miiSi;^teckc;sE^4^%. m«, s 

F©^S8SE*»ffiffl4fe5S3*C«»SP I raax^S 
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ts&**mm$L®.®z (zi) tttemmimm<D%s& 

3 blffltcWO. i&X*- Kr**2**- F©#fi«8S 
Z (Z2) ttif&mS!tl4^g3©i2l3!**a5K:W'Sit,^ 

[0 03 7 ] a**- F F ( 2 

F*3**- F) ©-#*4l»ttiW5r©«rt*g 
ffiftftttztc. «S6©jiS^n6)«:»orai5iJ«:^>yj» 

©igftg 3 Sfc •) ©«as*fl&©«« <t 0 6 £ < f i> 
4, *©^H>y**>a«ajW«ll3ftfc*-K© 
4*EBHS*i** < £fb UTS$* - F 4*% 
*-K©*«HI«tta*J**<Kfbl/. 
c t a^fier* * C 4 tc* @ L tc. 
[0 038] C©C4rt>6 t C©mi©Hi6»SSt«(r 

b. itms 3 tc *» w 4 2 - f ©s^ffimijs 
M$z (Z2) (c 5 r>y«©'<*->4 

©*^»«»fllWlZ(cJ*Brm«:KW^>y*jt>^fi8 20 

ftimtmmtbtc. cntc^o. c©^i©nis 
»»«rctt. i&^&wm® 3 ©±cft*&ft«atiiii« z 

( Z 2 ) B. teUfcSlUe 3 ©ttOfiMU: 0 i#{4S3 

«. flwfltt&ffl 5 ffl) *»&«c. ®m&©£ 

t»««Y 1 4*4lft©lfl>ffi]«Y2 4«ftfi©ftl>fR«l 

( d ) tc »±Eft*ft ms 3 ©sfffiiig&asp 3 nr i » 

4, CO01 ( d ) KwT L 1 BJJHIAUUDKl'fM 
YltCte(«-f>^$>X«!MiL, L2BJJB5 30 
7 > *«©'* jr - > 4 tCt ot^filTlfltCttJjll 3 ftfcWU 

L2B±IE-0^d'f >XfiK#L 1 <fc 9 *>**(,>*>©? 
**. Sfc. L3«±tWS»©JfC>«U«Y3«:*5»* 
-f>5fi>*>Xt£a43*l,. c©-f>#4>2>XJjfc#L 

3 « ±iaa j>h > y * * > x«» l 2 j: o t /ha i, > <>© 
ci. c2B*n^n*&mecitmffi3i 

f5>FHI©S«*au Rl. R2tt**»*ftlft«tt 

[0 03 9] ±ia©«fc^CC*&SftW«fi3{CteW42^ 40 
*- F©g^«timfiSSI^Z{C5T>^©^ , f->4 
«WWWcjBJS-r*C4«:J:9. 01 < c ) tCijVr J; *> 
tc. 2&*- F©«ifc$tf&43E#fij*i:*:fc < ^fbor 
te"3 . F 4«frfc- F«#tiMmumEft3 

•ttrftlWI-SCi^pIfigiJioA:. fcfc. 01 (b) tc 
B, 2&*-F©*rt«fiWM«SZ (Z 2) (Cites 

7>ttw»<* ->4 *»fiSb/cti^ccfewas**- 

F©Sj£#*&4fSE#flJ**7n3*aTt>£. C©01 
(b) (CjpStiSJ^Cc. ±122**- F©ft*ftfi« 
SWS«Z«:57>y«©''C*->4*»fiSL-Cfc. *© 50 
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5 7 >*«©><*-> 4 BS#*- F ©3Si£#fl? 4 

[0 04 0] S/e. ±ffl 5 7> *<*©'■**--> 4 (C«fcS 
B3»H>y**>*fiS»*30rr4C4KJ:-»T. 
*- FOASISIBBR f 1 SSHtStf-fK. 2$*- F© 

mm» f 2 ©»*a««i«KsajcaEiiHrc* 

S. C©C4B3WBM«©iaWcJ:«3MB3t»-Cl»*. 
[004 1] *©SBK4tt. ±E27>y«©A*-> 

4©5 7>y5^>©«c*Bncraci'cs7>ytt 

©A* - > 4 © -f > y * 2 >*$#©*# 3 * pJ^L . 
cntciO. »«~F4 2*«~K©«tJMttlkf 
1. f 2#4'©J:5tc^bTS©a>£lBH/c. c©Sli& 
&S#H3 (a) . (b) KiftSftT^a. C©Hlg!*£ 
**»6fcWe>*>«c«fc5{C. 57>y«©^*->4©5 
7>*7 4 >*R*««ni,"C 5 7 >#K©'<* ->4 © 

©ftSWJRttf 2«fi<&**GHc**<SE{tl,-a» 

>XfiS»*»/J\S < fc*tcftot\ 2&*- FoftflMtt 
ft f 2 BflK tts*fo«:SMbOTi>«. 
[0 04 2] ct«c»t/t. itt-FoWMmf 

lB±ie3 7>#tK©^*->4©5 7>#-7-f 

©«« i-otftm yzfcftomm Kjfijt>6-r(c, % 
[0043] ±fe*K*sn(cfc^sns<fc ^4c. imi 

«1S@ 3 (cteW 4 2 ^c*- h'©ft^S«i!k«« z ( z 
2) {C57>ytt©/<*->4«:aU»W(C»«l/TWa 

-f>y^jr>^ia»*»Bf««:ftj]irr6*fijEAo. *© 

5 7>^©-'^->4©-1 , >^i'$>^^©^t3 

*v\m\'mz> c t tc «k o . s**- Fo^nitttt f 

l*Kfk3*ric. F (2%*- F) ©#fifl 

tttt f 2 ©^* pI^I9:!£3-S-5 C 4*s-C* 4. 
[0044] fcte. 5 7>^©^*->4©^>yj' 

f > xfiS»B±is©<fc 9 tc 5 7 > y 9 -f >*St*tt»3 

04{C7S-r«t^*5 7>y«C©^**->4©5 7>^f 
!>^d«:E»3tf4C4-C. S7>?5-f >WK^DS 
Sffl«r^b 3 #r 5 7 > ifVKD'** - > 4 © > *t if *> 

©/>•* - > 4 © 5 7 > y v -C>©*ffl 3 *g{b 3 a z> c t 
Vb> 57>ytK©'<*->4©-Y>y**>*liS$H: 

[0045] c ©^ i ©ni^aswrB. ±120 <fc 5 tc 
«Hi^S7>f-^ i*»0fiS3nri>i©-c. ^ffi^K 
§>7>f* i©iafts^tcfc^r. *&mfl!c«m 

S3©Hl©«a3 bfe&Htttt3a2-C©£3t£* 

*- Ftctewsieaa?£A©*5j 1 /4©g3tct9:s-rs 
ci-c. s#*- F©M&flttft«tt£©nifi«[&-r« 

F©AfiHiffitt«i|!H£©Ji«ft 4 * J: 9 «: . 2 - 
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vvmx&mmi&mmz (Z2> tcjf*i$3*i-a>ss7 

> ?VZO><ii - > 4 <DW>U > * >*$#©*£ § 

> 4 © s r > y 7 5 r > y f •> ? d 4i9:it-r 

•SCitCtoT. 2£*- F©£flUi&g[tC:tel>T*>. 

[ o o 4 6 ] c©m i ©nm«w«c «fcft«. tsmastti 

Sg3(C*JWS2^*-K©SA«^iS^Z (Z 

2) ic5 7>y«w>'<f->4t»»w«:K»yt©-c. 

•e©5 7>y^©'''>'i'->4(Cj:-5-C > ±8E2^*-K 10 

oft^ff«ftfH4lz (Z2) (c»Bf««:aw^>y* 
* v^nS^tftjW* c 4*^*r«(«*te©«MlJ: 

[0 04 7] $/c. C©l& 1 ©gJUMMri*. ±ie© 
J:5cc, 5 7>ytt©^"f->4%*JfflLra5<J^>y 
**>^fi|^ftKBfW«:ffJlOUr*»D. ±KS7>y« 
©A*->4© S 7>y^-f 5 7>yf»?-d 

^»?7>y5-f>©«S**aE-r*ci«:J:-9r. ± 20 

*5©-C> 3 7>*t#©.''i*->4©i8£tSM£fT5/<: 
WC. #««:8*{C±E2**- F©ft*#&«SMM 
Z (Z2) (C*lWS«Wt*<"r«Ci#-C*. 2% 

*- Ko^naittft f 2©iass:S i &ra*«:tf 9 c t# 
viz. 

[0048] Ifrb, *<D\M&H >?9it>Zl8.ft (m 
S») ©SEKK J: S 2 - K ©£JIJ3$$S[ f 2 ©S9SI 
SEBS**- F©£li8&SU«tfJ!fc£Uctt&rtT 
5C£#-C$6©-C. JJEitflH >***>*«»©« 30 
Etc* SB**- F'MD&USfcSUcf St fctt< . 2 
F©*WMRS f 2 ©i@gS5£*?T 5 C £ #t*s 
4C££tt5. $fc. JJBUBUvy** 

*<»kS"tt*ci*"^rttr**©'r. 2&*-k©# 

HJ3i$K f 2©^pJfB&*iJTOH£J£< ffcc 
£5. ±fB©Ci*>6, v;U^^> K*tlt.©--X(c^ 
•9&IWStt«tt4l9o*ffljaSfi7>f-^ 1 ©SftS 4 
«*i±*JSi*(C. *©<t^tt*^l«327>f-^l* 

S*ES7>f^l©fia^h<t*H6C43»«"C**. 40 
[0 04 9] 3 6CC, ariaS2 2K^ck5&ffiliSWT? 
B. »«LfcJ:$Cc. W*fil0 2tc*»&ttK»flSl 
0 6 (, TJffifc* - F ©mmfi* ojg-r h C t -CiBS 

^*-K©«ti^ifi»©^ia:S4tfort^c©-c. 

[0050] cft«c*f or . c©3& l ©XMgMWTc 
B, ±i2$7>?}*©^*->4(C, : fc.S±feiE?iK>$' 
**>*«^JWrr«ttWJlll«:J:o"C. i*3c*-K©# 

w$m.owt&*:Vi->xm. •e©57>^©^-f- so 
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>4©^gs^«^m«c/hS<Ti^tf©r. 

7>f-7 1 ©*§2<b£By:r -S C £#-Ct S. 
[ 0 0 5 1 ] 3 c©8l 1 ©XtUSfllMtc^r J: 5 
«C. Jite S 7> yt^O-'N'^ -> 4 (C «fc ^jg^ij W > ^ 

^ximzmm ox 2 pa^wnnK f 2 sr&s 
-TStitCfcO. 2%«-F©rauimkf 2©Sliaia* 

tZCtVmi&trj;*. CtitiCJz*). D D oHfc<fcC/<Ifif4 

[ 0 0 5 2 ] 3 hVC. Aaffl!t©NJBfe6. 
7>f-^-l©2»*-K©«JWBa»f 2*1, 05©H 

nrt^ti^KB. ±ia5 7>w©^ , f-> 

4*h'j 5>^{Cj:^r«ffl< l/TK5 7>^©-'^- 
>4©-{>i< , ^»>^KS^5:iS«)'2>C < !:«:j:o-C. ±fB 
K©MiMifitt«r±ei»£©JWKft f 2 ' fC|Sj 
WCTtf *«RBWB*tf 9 C 2&*- F© 

&«E$&£s9:;£©Eig!&K:£fett* c t ifixi *. 

[00 5 3] C©J:9«ch »; 5>yKJ:*JBifiiMW4 
?T-5i§£K:B, •e©h i ;s>y«:<i:'2>s7>^©^ , i' 
-> 4 ©4 >***>*$#©£»«. a**-K(c« 
**a««*4*.ttt>©r. K©ftftjrat f 

li^itftstfic, ja&SM&*t*©2;x*~K© 
&iiJ3&SSt f 2 ©ft ens?* c tftx* . 

[ 0 0 5 4 ] ttc. F£ 2#*- K©P^©* 

tiSSSE f 1 , f 2 *s#(cR£©MttttJ: "5 t»fii»#«: 
rn-Cl>*«^«:B. *&^fiSCI*mS3©ggfejg3a?:h 
>; 5 >^UrKPg&SS3 a t ?v > KHWSfi^^S < 
1-SCi(CJ:-,-C. ±ES**-K4 2^*-K©PWr 

©»«^K» f i . f 2 *mm tmm& < a f > r 

[0055 ]%te. ±I2» 1 ©JtfflBttM-CK. 

> FMt > 7--riE«ati a / 4 fttiif©*SII^M7 

> f ja * -f TTitsaa a / 4 ^aifflK^©^ » 7 * 

/<> K>PtJ£©affiH«S7>f-7 1 fc[3)8l)ifi}^?r(iA 

•CB«SbtiA/4«tiS©aSIIKM7>7-7 1 ©-W 
*». H7(C«gttlftSA/4S!©^ffll^l!7> 
ftlHW, 3 6K. 08«:ttjJ»F*-f ^"©affljl 

&stT>f-t 1 ©-tfi*j*tnen**- F©m^«. 
r. mneia 1 &mimmm.7>7-+ 1 i isi— »rje8p 

[0056] ±GB 6 «:7n-r^ffiHIIS7 >f 1 1 «± 

tea i {c^i-siiji«S7>f-7 1 iifsstc. s**- 

Fi2**- F F) ©2o©«8jW!Wc© 
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m-mmr^Ti- 1 bs**- k± 3**- k <a% 

K) ©2o©««»««r©fi#<0jSSm*iBjfit«: 
<>©-c*a. 

[0 05 7 ] ®6t,Cni-rmm2i$>7>7~ri-C\t. *& 
K3 7>ytK©>'<2->4#§|S#WKffJia3*'l, 

- f ©s*«ffim»8« z tcmmmi 
iEwaairvf-ti-ctt. ia«M«*3«:*jw*3^ 10 

*- K©ft^SWttfl|ii Z K 5 7 > j^K©/< jr - > 4 

KJMfWKBW-f > f * 2 >x^*s^»d$ tiT (,>*. 
tcfc. 07 i08©S«®H«S7>7-± l rtt. &s 

mm® 3 ©^)5i®©JS*t(ii©esiJi j<c» y ? > fjs*s 

[ 0 0 5 8 ] C tl60 6 ~0 8 {C7n-r#*fflH^7 > 

f-t i fcMtr <>, Bijtaa 1 (c^-r^sn^7>^^ 

(C^-r*ffiH^S7>f-^li|i]fil©filtl/c^m*f#5 20 
[0 059] fclTK. $2©%Mgffi0!teMH-rS. C 

©^2©*iSff5!iwi{ctei»r^84W^ci«. a 9 
(a) tc^-TJr^K. «ra^ 1 ©SUS^«W©»flE«:Jin 

s6Ki&«a«««3{c*5tf5a**-K©** 

&Ji1i«S$!Js£Z (Z 1 ) KS7>:5W;©A*->1 0£ 

jgflEufcci-c**. **i«^#WtBSrBBiii i (omm 
mmmtmmx$>>). c©92©ntk^sM©ttn(c« 

I^T. ffliEm©£JraSffl&BHBri^<CBBI--ff 

*©&»8|Sa©SjgiftWB£B8T*. 30 
[0 060] t ©SS2 ©SfflgMMTU. ±Bl/fcJ: 5 
fc, teS»«mS3KfcWS2&*- K©&*&»®£ 
&$Z ( Z 2 ) EWC&< . K©g*£tSI1§iiS 
$$Z (Z 1 ) {Cfe5 7>yW©M-$-> l 0£JfML 
fc. ctUCfcO. ttWM«tt3C&toWS***-Ki 

A&Wftffltt Z ©3M4S 3 a A; 0 ©ttflft#M6©fMM: 
9fcg<&3. o*0. C©92©Xll»fllM(c^rt6 

®ssti^g3B. A^mftiii^^mc. mafi©s<,>& 40 

$X 1 &«SMt©£l>flMX 2 imS©SC^X 3 

[0 06 1 ] fcfc. 09 (b) {CBC©»2©Hm® 
WC fcW Sf&mfifcjim® 3 ©^EffilalSg*^ § tlX (, » S. 
C©09 (b) K.mtL Ut±.&Z7>?tK<D><*--> 

i Ofcjr^rS**- K©»rt#ffi®fc««Z l icmffi 
W(CftflD$tlfc-Y>y^$>^(i£5>*ai/, L2B1SSI 
S©5Sl^JSX2©-<>y^f 3U> 
y**>*fiK#L2B±ge-Oy**>XliS5>L 1J:9 50 
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fc/h3l>fc©-ca*. L3B37>ytK©A2- 

>4(cj:- 7 -c2^*- Fvgck&mm&immzztcmm 

£ > XJi£# L 3 BJbiE -O y 2 £ >Xfi£# L 2 J: 0 fe* 
*(,>*>©?**„ 3 6K. L4B±IBSmS©^l^ 
X4©-f >y** U tt<f>y**>*« 
»L4«±iB'f>yi'f >^fiS^L3J:0fe^$l^© 

•c*s. smite, ci. c 2 B-eft-etit&^fifcsra 

ffi3ty7>KK©gffi?r^L. Rl. R2«-?-tx-en 
i£S^mg3tCfcW*«jIi6in$#£*t,T^S. 

[0062] ±ia©«t '>< l ctemtii9mm3 zmi&tzc 

itc^O. J: 0-1. «**-Ki*^C*-K««8WB 
2#*- K©£tgJi&& f 2£WCfc< . S$*- K© 

[0063] $&w#b. ±tes**- f 
mmz (zi) {cjfM§n/cs7>y^©^-f->i 

0©S7>y54>#gfc£gM?SC£r$7>ytt© 

- F©#&J5liftft f l #£©<£ 5 tc^fb-T -5©*>*^K 
{CfcOSS^fc. t©Hfi*£lfl#0 1 0 (a) v (b) (C 

[0 0 6 4] c©^*S*«:^3nrt^<t:^{c. ±IB 

5 7 >#$©-''>•$-> 1 0©5 7>^^W>*^t*5tiJD 

B. 37>^©/^-> 1 0Oi7>?7-f>W 
«4>OTitjnj'f>yi'*> xjfltaaw 3 < % S left o 

r. «**-K©ftg^^f iBW<ttori,>*. c 

tttCttt-T, 5 7>^©>'^->l 0©5 7>y7-< 

2B«mre**. 

[0 06 5] C©J:^CC. 57>^©^ , 5'-> 1 0CC 
K©S^t«m«^«Z (ZD tc^m 
XlKtt^tZmU > y* *>^^?r^t3#-2>C i 

^•5^ 57>yK©^*d»->l 0©57>y7-(>* 

K©^H/cwr^<. mi&mmtc. 57>y«©^ , f- 

>1 0©5 7>yf-v?-d^5 7>y7-(>©ffl3*g: 

{ 0 0 6 6 ] C ©IS 2 ©HSU&JSWC B. 2 - 
K©S^c«tiSiS^ Z ( Z 2 ) CC^HFrWfcEjaj -f > f 
I' £ 2 7> WW'** - > 4 *»W 

*i«CC > S**- K©ig^ttiSii£^Z (Z 1 ) CC 
«>^»fMK:ii[^J ■<> *t 9 f >xs£»?r tf^-r 5 5 7 > f 
«©m-$-> i O^rlftWr. Ki^X*- K© 
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•StilfiSi Lfc©t\ KiSS**- F©&$Ji« 

»^^ck o Hai£BH«:*sn-cwflw-a c 4 a j »J<i&4 a 
*. 

[006 7] $fc. ±lB5T>^©^ , 5'->4. 10 
*«W«Er*«WT. *»ttRIWK*ff 5C£fc 
< . S**- K h'O&MUNRR f 1 , f 2 

4*ft**lSSfcSKB3rrSCA*J"C*a. J*6K. 
g$*~ FOftMWR f 1 4 2**- F®MMHR 
f 2 4 £-en^njfci: l/fc«»r*B«a < W1W * c 4 10 
**r£S©r. v;U?-a> F*U£©»9t-e£g*»±*i 

o. ±e&*«irrk f 1 . f2£*-n?n. ggtt. 

j*a©RJ£jraRfcfflaa< RSRjrrSC 4**C* 5 

[0068] Jbffi57>#tK©^*-->4. 1 

OK iSEyy-f So^/jSfl-o^HKJ: oTg#* 
- P A***- F©&*SIJ3$& f 1 , f 2 OB9fflK£ 

ttf^^sni-rscttcfco. *©s*»s«Rf 1. 

f 2flDSEnJfiB4W»«B*lEtfSCd:*«"C*a. 20 
[0 06 9 ] ±te©CArt>e>. J: 0—1. P 

*ft<««-a-3CA*Jr*T. *igBa[r>ftio 

ffi=i*Mfc*iaS{:A*«r*3CAA&3. S/c. 57 
>^tt©^f->4, 1 Q<DBffiMms>b2 <X®ti(D 
t?. RBIM7>?-*l©/jNSBf"fc*iaacA*sr*3 
CAAtt*. 

[007 0] C©Sfl2©jaSfl5SgWtte(,vt 

*>. iiniflltt©WHJcJ:oT. ^ffiH^M7>7-^i© 

KA2 ** - F©8ftR3RR f 1 , f 2 #18: 30 
£©B*»*»6-rirci,>Tt>. saiem l ©SOWJiWr 
as^fci^tt:. m«. f- V 5 Tiles 7 > 

^©/■5i?->4. 1 0©&-f >y**>*Ji5#**n 
-en^tSttSt ATS**- Pi 2**- F©«ftR 

MMkfi. f 2©jaaa»««*tf-»r. s**-fa 
2**- F©Si!9ija«»**ti*tia4bfctt«w» 

£©JSI«ttK£t>ttacA#iiJttAftS. cfUcfcO. 
<fcO-®. AR4flNltt©ll^«IBIMB7>f-^l<r 

C A#r-i* £ C A A tt s. 
[0 07 1 ] &*$. c©3&2©Hifcj&fi§Wctt. 09K .40 

IVGLft:J:9«cBi6^H8(Cqt-rJ:9ftftmiBI 

M7>?tiic, c©m2©n«agaswi{c*ji,>r!HFa 

(ZD (!6Stt84Sffi3©m#fl«&flW©488l5fi«) «c 
5 7>yt*J©^ - i'-> i 0 4»^W«:KWrgfiJ-f>y 

cArtJ-cfc*. 

[007 2] fcTFK. 83 ©HS6JI5J80I4RW1-*. 50 
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fe. c©m3©njs^siwi©3i^(c*j^r. Huiesnis 

^©ffifflift^tt^BSTi. 

[0073] AC5"C. SI 1 (a) (cjjVf <fc^(c. f8 
ifcPiBtlSRttgR (@g«) 1 2CC$?iJtitc8Sl£0 

ctRttit. aii (b) (c^r^^tc. *©£wg 
msac#m btitcsmmvmic 4 > * >*« 

ft L £RW fcC A A «ffft wi£ «c a. 
[ o o 7 4 ] c ©m 3 ©ggtresfflra. ±fa3i&£fj 

fflU-T. »**-FiiB**-F©-^**t>ttP»© 
>XJ£#£ttflnf StUfiU t/fc. 012 ( a ) . 

(b) . (c) kb. -en-en. *©«tes*#oRffl3s 
$m.7s7-t i ©aftwa^sn-ci,^. 

[00751112 (a) . (b). (c) K^TT&il 

isesai7>^i-c«. 2',x*-v<m*mm® 

®Z (Z2) K9Hnft0U<r>yjrjt>xA^«ABf 

W{cf=wnt4flifiS4J5cori^. o*o, 012 (a) 
cc*s-r«-c«. #tt©*q-«fifc3tsffi3 K*m s 2 

F©**#RRi*Ktt Z ( Z 2 ) ©ffllSBKW 0 jA^gp 1 

3*«Rw6ti. *fc. mmamsmn&i mm® 

Oii*»l 3KIBIH4^0t:*HiilER3nri»*. c© 
<fc5K. WOii^SRl 3Aft?iJ3fi£??ffllgSil 4*19: 

wscakj^t. 2&*-f©***s««««z 
(Z2) Ktt±gfflBOi&#»i 3 A$9uss£&ffi«s 

1 4IH©SR«#C#^JW«:Rtf fctiSC AAtt*. 
C©fc©. ±l2Lfc<i;0iC. 2**- FOfi^ffiflfiE 
ffiRZ (Z2) (cS5M>y**>XflE#*fltt(/fcC 

[ 0 0 7 6 ] Sfc. 012 (b) ccjjvmrtt. Hutem 

i ©iste^fiswtc^i/fcia i <Dmmmm.7^T-r 1 © 

Mida*?. ^iJgKRlSffflRffil 4*U7>*tt© 

M-$->4©i*J0»KiaiPB'&/M/-c*hpii2R$nri> 

*. C©t§^{c4j. ±EH12 (a) ilSHStC. 
- FOfi^^BRRRRZ ( Z 2 ) KteW 4 5 7 > ftt 
©^ * - > 4 JC^JWKSRR^C *«RW 6 tlZ C £ 4 
ft*. C©/c«>. C©@1 2(b) CCi^-r0!)-C«, 5 7 

> *tm> * * - > 4 k <t a m\ 4 > y * * > 4 . 
5 7 > ^©^ f - > 4 4 mmw&mmmm 1 4 ra© 

4©^it©S5>J AS*** s7,®SW 2 F©** 
AfiS»R«Z (Z2) {C«ftl3*iac44ttS. 
[0077] 3 012 (c) KStTW-CB. mTIB 
m 1 ©3SRJB»WC7i*(yfcia 1 ©^SS^S!7>r^ 1 

7 > #K©;< f - > 4 © 5 7 > 9 7 -/> 4 ffflPg«r/C L X 

"ffl*^^«t i 5«:ies3n-ct^„ cwii^Kfc. ±tes 

12 (b) tame. 2**- F©«*ftfi«»R«Z 
( Z 2 ) JCfcW 5 5 7 > ^©^" $ - > 4 {C^JgififiS 
»C36«RW6*iSC4 4tt»). 5 7>y«©/<*->4 
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«c*4^^>***>xsWWttfrtt<. ±125 71/ 

mo>< * - > 4 i a*ij§ffig*5ffl*ss 1 4 K©sffifiX 
access Lttm&wMm-o 9* soztftftzb 2 

F©8**8iSi£6i$Z ( Z 2 ) KtfflDtSC £ 
A*-C*£Ci<!:ftS. 

[ 0 0 7 8 ] ftfc, ±IEB^tt«»C*«fl!l,Ta«l 

m«:it5>j -c > # * * > zmazmm mtcttm hmis. 

B. ±1211 2 (a) - (c) ©^SSKIKJESftSfc© 
Tttttt». ^*-F©*rtftWS»IMlZK: 
±&mm&l&ftC$:miZ><D-CMj:<, S**-F© 10 

*^B*%ffi«z (zi) tcizmmmmtstttx 

[ 0 0 7 9 ] tit. S**- F£K&e- HOW*©* 

^wiikmi z cc * ti-e*i±iaiaitittii«di*R»r at 

?J§ffiJ*# C (c J: S ^flfiflftttTiJ > ? * * > XfiSWK: 

2 (a) - (c) KTjkt&mmo>mis,icms.x, s* 
F©i^wg«iz (zi) cciitriejft2©nifc 
»«MKwLfc±9fc37>*tt©'<*->i o«s 20 

[0080] 3 <E>(C. JbfBEl 12 ( a ) ~ ( c ) (C^l" 

«juwiitt#f fuss • ffl*a&A/4 

<DX$>~>tci)K *>*>5A,. #y9>F*S*-S«f&*A 
/4M©fc©-?>. *9>Ffl*^it»a»A/4*«H 

©4>©^. y5>FH$s-gai&isA/4is©t>©^ 

j£F*^ 7"© *>©£*>. C©IS3©fiJteJfJS§WC;tel>T 
*WttflWt'&flU'T:feJ:t>. £©*§£«:«>. ±S2WcJ: 

[0 0 8 D C©JB3©*lWB«WKJ:*i«. Hjft©jl 30 

twx$zm.zmmbx. «**-Ft***-F© 

& (, > iffl£©ft*ft&*tttliA Z (c j&V > y * 

Ft»^*- F©^W«»«*SHt-r*C£#r 
SS£(,03(l££. «**-K4***-K©»*a8« 
ttft f l . f 2 ©MftWS A £ ft r> x . i&it g ASM* 
±U vji/*;<>Fai£^©---XK:£-»fcgiffi££§s 40 
r>ft i *®m®m&<&mictwxazti<> 

^®HSS!T>f t 1 <D/\mt • fin* Kb 
C£#-Ci*.2>t££ft3. 

[ 0 0 8 2 ) S fc. B9f2»JSfi^C<D^* $ £pJ£ 

* s c t riJMHEWftiiw-f > 9 $ *>xm<D*t 
Sfcpjg-f st£#-e*s©r, flDifflK©R!]SB*»6. 

•MM>6rnri,>st§£«cB. ±.5zmm&ik 
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§ pF^fttCi o-c . ±fe«ts^iim©sis*tT 5 C £ 

[0083] fclTtC. »4©^JfJfiSP9*SftWr*. ft 
fc. c©S4©HJS^SSW©3i^«c*ji»r. iriSSjliS 

»©ffi®iJiWBm-rs. 

[0084] cof&Aomtmf&Wfcts^ximtttec 
t b . g?m*s<* 2 *igis$© nft * SfK©sm»K-© 

©d>4< ife-*©«^WiilMR«Z*««ls!iSti*il5 
[0085)113 (a) (C»«©IMttftojftIBEIE 

m7>7-t KOMttrnwrnstix^z. c<Dmi3 

(a) K^-r*»««lrtt. HSttSf*2«2«D8rStt 
jtl5ai. Ctl6gim(*)tl 5a©§m$«t0<>iei^ 
Wt»*fifo 1 «©»«»«• 1 5bi%Wt. ±122 fi 

©si^(*)t 1 5 a&mnttfti 5 b«tt»i&trii$»c. 

*. ±ieiSgim$ ©gimftM" 1 5 bB2**- K©ft* 

#H««ff«z <z 2 >«:»«;■}■ sa»KEBsnrv» 

[008 6] C©J:5CC. Sim(*»«:2{C48WS2^ ; & 
-F©S^tgH«^Z (Z2) JC»J6"r*»tt(Ctt 
©SPftJ: 0 «>*b»IIS*«i$oR«{4i^ 1 5 b *EK? 
SCiKioT. *&Sft«mffi3«:teWS2^*-F© 
«A^B«jKIR«lZ (Z2) 4y9>KM©8«)Wi© 
««J: ft*. *©2^*-F©*^5JWI« 
MJSZ (Z2) 4^?>FIBI©$SBt6«ttlMS3© 

ssSEgBK^jijwJcigwenri^©^ Bui203©n 

r 2 F©«^^WBi*M«Z ( Z 2 ) «:E?iJMtc 
J>99* >a«£*JWfWKttftrr 5 c 4 i^ffiftt*: 
,«4ftS. 

[0 08 7] C©J:5«:. C©013 (a) Cc^f^f* 
WTtt. R«#«*2K*jWS±E2**-F©«** 
SWftMUiZ ( Z 2 ) tc^lE-r SSPffitcftecDSiJlict 0 t> 
iS5l»iim$*}$oRm<*M- 1 5 b4/r?S$#*C 4(Cct 
it, t&«ttmS3©2^--F©«^ciMi*M« 

z (Z2) KUBfWKaGW-oyj/iJ^ia^tfiHiis 
^•sci^Tt*. mnm 1 5 b tnwi 

[0088JSfc. 013 (b) K.\t*<r>m>mwifi 
n<StlX^i>. C©013 (b) "OB. irK»l©H» 
»»««:7ni/fciai©fll«*«W.*4««:. ±12113 

(a) ipjoitc. mmmmm>99$ >*immmm 

#£ 1 5 b * 2iX*- K©ifc*c« 

ami!MH«z (Z2) cc*frc.?*gfl{4 (o*o. sr> 
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ytK©^9->4#^t<*ft*g|5{a) (CEBI/TO*. 

c<om \ 3(b) tcmrmttmrnt, i&mw&ifim* 

W*Z(Z2)«:tt. 5T>^©^ , 5'->4tC < J;iiI 
5>H 5 7> ?<#©'< 

>4 £ if v > FIH©fi©§WaJ: 0 b*Ztemm&fS.ft 

>dP^©Sffi^m(*>tl 5bK<tot. <fc0tf*3 10 
ft. UffiWit5<J W > y * * > x liSflttJlD©^**! 5 6 K 

i o o 8 9 ] &*». ±i2©$q< . iess?mtt*4£fjffli/-c 

(a) . (b) ©fl}fiSK|!g5£;*ftS4>©r«&<. 
aHJSO»»*»0»S. mtf. ±eHl 3 (a) . 
( b ) K^-J-ftRftWTB. *Bt«5m*«ffll/r. 2 
F©S*«»8at««Z (Z2) K^H^* 

«. 2^*-F-CBft<. KflWftrtftSWMR 20 

«Z (ZD CC5i5^tft4^JfflL/c^ffliWiI?lJ^>^ 

b. mar. K©«**swt««z (z 1 > 
*3ti 5 btetwa. 

1 0 0 9 0 ] */c. JSWBtm*fUflil/T. S**- F 
i 2 «*- F©W£©S**««iS«Jl8Z (c9flffl£?U 

t,». C©iB£«Ctt, g#-fc- F£2&*-F© 30 

&**#&«WHJ* Z letter S SSHftStt 2 ©ffittic 

**a*4i ±8B9fliro£9J -f > ? * $ > zttmm®m~c 
b2>m&mv*<Dmm&K 1 5 b £iBgr 

[0 0 9 1 3 S6tC. ±1BEI1 3 (a) , (b)tC^-T 
&aftWTtt. ^<*»*2B8»«©R«f*Jtl 5 
a. 1 5 b©S^(*CCJ:0t8(S3nri^c*s. «*.«. 

®s«z KjtKEi- sgim(*s<*2 ©satcjisp^M 

*i»i.^filSWiS?>J^>fd'i'>XffJlOfflR«i*iCC« 40 

mtzn&mttmitmbxbj:^. tit. ***-f 

ii&X*- F©-**St>tta#©«*£»ia«*Z 
fcjttifir Static. il^©ilSl>ffit*: (?•>?•#) ©jt 

[0 0 9 2 3 3 6«C. ±§B0 13(b) ICfjitmvte, 

m&m 1 ©^5SJfJ.WK:tev^-r«FW^«}fiS*^^ffi^ 
Mr>7-t 1 tc, c©^4©HJg}fJ.W«:fccjr!RFW 
tt««*«»r ^tci>\ ffl&m 2 ©nm®W«:fcc»r 

1$S4M^»fiX©aSH^Mr>r-M(C. C©SfJ4©H 

mimmiaa^x^m^mixh^t^^tia so 
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< . iiie® 1 3 ©SSS«8f$!B0<l© 5 5 © 1 oyjh© 
S&SS^ffiWWfcW&tilJjJitc. c©J&4©^»S§Wtfc 

[0 09 3 3 36tC. iJSHl 3 (a) . (b) Cc^r 

sfl(*^B^y7> fus • asa^A/4«{is!©t 

/4S!©4>©-?>. ^7>FHJ5-iISia)^A/4«tgS! 
©&©*>. K^-gflM&m A /4 !!!©*>©•$>. 

MF^-f7-©fc©k:*>. c©JM©gWS(W:fei>-c 

[0 0 9 4 3 C©84©3»BI5aWcJ:hB'. s**- 
FiEKK*- F©4>ft< 4 fe-*<0»^»«»««Z 

iKKi »9flsam ?<j ■< > # * * > x ffjjnfflgtmtt^iaw fc 
©-c. a**- F*at»fcWGK*- F©ft*£Jg*»8 
«z Kaw-f > * «Bf WKft#-r* c <t 
ctitcio. fris#n»^.«wi4i§i«©ft^ 

[0 09 5 3 WTCC. »5©HiS}f5S8W|ife8iWr4. 
»»«tIBHIIidaiJ»«:«B-^4ftL. -e©ftffl8P 

[ o o 9 6 3 c m 5 omireMfc*c>T*Mn& c 

4B> H 1 4tcjj\T«fc^tc. l&mStWSfi3 3&J'sy*;l' 
©t&Stt»Sffi3K*jWSS*t- FiJS^*- F©- 

[0 0 9 7 3 ^'J*JU^*5f->©*&^iSWm3-CB. 
01 4©^P©cfc^(c, ^ytifrJiZ-XD^VUfr 
5-f>IHB*JglBfWK«ftac4CC«I:»). -f>^ff> 

5 -f -f >RSBflPg. ©HJS^.W 

©* < 2 ©^Hf WS5«$4 «Ef & C £ (C «}: 

*«IW5Ci3*«r*S. C©C£?:^JfflLT. C©» 

sommnmca. «**-Fi***-F©-** 

S t, » BPo#©ft*££i«8£$i$ Z «:^BifWCCit5tJ^ > y 
[0 09 8 3 c<Dm5<omtW1&mte.£titt> 

* lCCfeHTfe. S**- F4!S^*- F©— 

[009 93 «T(C. »6©HJS}15®W«SiW^ 4 
*s. c©m6©^JSf5S§^l©Si^K:*jt,>r. B?iBS^ife 
»»W4H-««aiJ»K»a:iai-«F#*ffL. ^©itjisp 
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itt. 13 1 5 —0 1 7 tCTjVfJ: 3 {c, g|Sf*S(*2©^ 
[ 0 1 0 1 ] H 1 5 . a 1 6 CCinT S*fflSlgI/T>?- 

tirta. Hi©^*&mteS*mS2 0*ii9:W6n-ci,» io 

S. ■e©^mtt*>^S2 0©&JUa$SS! f *<6fBft» 
^3{CfcW&»$*-K©«^iggtf l©jfi$©jg 
&SS!«:85rrSC £«:<*-, T\ 018 (a)©ja$gtff 

tt«c^-rj:^ic. -e-©^*&nsitw^ffi2o«t&met«^ 

fii3©S**-F©ft^ia«»-r^SS4^'). » 

K ©12^^*0* c i #r * 6. 
[o i o 2 ] *tc> ±&tetemiamn®z ov&mm® 

m. f £*&Hjft«H® 3 KfcwaB**- K©*ffiUa&8t 
f 2©ifi^©Jg«^CC|S:5£-rSC<!:(Cj:-or, 018 
(c) ©ii^!|f14{C7n-rj:^(c, -?-©3»^m»S*mffi 20 
2 0 «*&mfiJ5«Hffi3 ©iH^*- K©««41««ffi-r 

atttBifci). s^*-K©E^<b*0Sci*sr* 
[ o i o 3 ] 0 1 7 K.jfit&smfmmr^T't 1 -c 

2ffl©MSmS(»mffi2 0 (2 0 a. 2 0b) #18: 
Wf>ftTl,>S. t*-l6M&®6fc«m®2 0a. 2 0b© 

&&m : m f a , f b s^ti-en^ro-re, oris 
^wm@3©a**- vo&mmtii&f i ©afistcis: 

^-T-SCiJCcfc^r. 018 (b) (CTjVf 
»«SS3©S**- KtCfcl>T3ffi©««m<Si^ 30 

*&^fi!(WmS3©»**- K©J:0-l©)A^JSfb 
*0£C£#pJ«6£&*. 

[ o i o 4 ] s/c. m^mmmmm2 o&, 20 b©& 

«»jai£8t f a . f b *Zh?Km*?~o~? h bXtem 

mm® 3 ©in**- m&mm® f 2 ©fi&tc&s 

«CiKJ;->t, 018 (d) (C^T«t^(c. 

mm3(on<x*- K{t:fei,>T3g©«&jstt<8t£& 

9. *&mS(jtmS3©ii5^*-K©«fcf)-li©K^«{t 
£0£C£#pJtfc <!:£•&. 

[0105] $ 6cc, ±ie«it&mfflt*fms2 0 a . 2 0 40 
b © 5 % ©-#©&igJ3igmtt*&iite «n& 3 ©»#* 
- Yo&mm® f 1 ©ifi^ccis^u. fa^©^^» 
m®<Dmmmimni&Mmm<DMx*- k©« 

^&»f 2©ifi®K8^t-Sc£tc<fc«). 018 
(e) tC^-ri^CC. »&mai4mS3©S**- KiB 

K©-5-n-en-c)ttt««siits-rc £#-cs. s 

K©P^©)£^«[b40SC bttX 
[0106] ±120 15-017 KtkT &J|f*01-C«. 

±e» 1 o j»MsjBi«(c^ 0 «fc 5 cc . &mmt&® 3 so 
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K©s^«tgmft^jnz tc 5 7 > y<* 
©a $ - > 4 *j^fixs m&u > y * * 

[0 1 07] ttte. 01 5 (a) . (b) tcfjk-f&mm 

m&m > * 1 1 y 7 > k n& • BgfiMf a / 4 « 

ISS!©^©?**. 015 (a) "Ctt. $7>ytK©ffi 

ttsnmmm o#gsis<*g<*2©±ffl2 aKMs^ 

■C(>2>©K:>PtL/'r. 015 (b)-Cli. 3.7>ttW<DM 

temrnimm 0^3^201112 cKsasn 

•CfeO. 01 5 (a) . (b) K^*&j|35!!£I!T> 
[ 0 1 0 8 ] */c. 0 1 5 ( c ) . (d) (C^-TS^ffl 

9mM7>f"f 1 «^7> vmm • Ba»«A/4*» 

§9©i©-C*S. 015 (c) ft*, 57>y«©«ite 

2 0 ttss£f*s#2 ©wra 2 d teams tix 
^ZMcttLx . 015 (d) ret. 2r>y«©»«ft 

HjftJfUffi 2 0 ttffllttStt 2 ©±ffi 2 a *> 6fflffl 2 e 

tcmuxBrnstix^z. ttc, 015 (c) r«. 
mftiMS 3 5 «w» 6 3 t > y w©^* * - > 
4«:iSj*^(cS£ori|il*5)j;<)i-o-ci^©(c>Pti/-c 1 0 
15(d) ^Stwm«i3©iiii«-JSffl]#e.ffe^ 
■Wc»wr««wr**. 015(c). ( d ) ic^ 

■TS*iBII^T>7-^ 1 l2±G4ffit^«|ftl»-C«Hf|SI 

[0 10 9] ±1201 5(a)- (d) <C^T&«Ej? 
MT^T-tlTB, *&Sft#3ffi3©3«S©ift*l©'< 

^ h ^ifi]«0©^EnAtc^T^ifijr*») . jte*&®Bt» 
3ffi 2 0 ©ssiS©^^©^ i' v ;i'^isj«0©^En b jc^ 

*(S)Ai^*&matW^fi2 0©^^©^©^^ 

[0110] c©<t^ic. tem&w&&3<Dm&<Di&ti 
(D^-f h)HjfaAtmten&%tn&2 o©n^©ii£n© 

hJ^|S]Bi#BSil3X^|6jiRjl/r(^Ct«Cd: 

0 . *&^S(sms 3 1 Msmfomn® 2 0 «m mm 

tafCi^TtSCiiAj:!). )A^fk©ll^<!:^«:. 

mmm&<Dfammm<.>mwm$m7>?t 1 

[0 1 1 1 ] 01 6 (a) . (b)«C7frr&* 

W9miL7y7-i- 1 HE#y5> • 
«t!S©t©-C*S. 016 (a) r«. Z7>#W<D 

mm&^mm 2 0 2 ©±b 2 a *> 6§ra 

2dtc8tWr0fiSStl-Cl^©{C»fC t 016 (b) 
■C« . 5 7 > y tt©J8ttetSfi»t1Sffi 2 0 «S3(*Sft 2 
©(WM2 c«C^$nr*s0. 0 1 6 (a) . (b){C 
7n-rS*aBHKS7>f ^ 1 tt±iBfflj&S48ja>TK« 
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[0 1 12] 36(C. HI 6 (c) . (d) t-cfnf&m 

msL<D$><D-c$>h. si6 (c) cb. sr^ytK©** 
t&ssawmffi 2 o Biraftsft 2 <mm 2dmmti 

■a>*©k:*fLT. 016 (d) cb. 5 7>ytK©8( 
t&^S(W^ffi2 0B±Oitt{*Sft2 ©±®2 a £iJJE 
2 e(cs^>r^$nr<,^„ Sfc. HI 6 (c)-C 
«. tsm&smm 3 both*? 5 m*h s r > 
*->4«cfla>5fcftoTfian£<&oT(,>3©«c*ti, 10 
■c. Hi 6 (d) ra. ttWurasoMB-aiRi* 
6«Mani«:»»rti««(ir*a. Hi 6 (c) . 
(d ) KStMI^7>ft 1 B±BBfB&££Rfc 
^TBliWKttllWtr**. 

[0113] JJBH 16 ( a ) - ( d ) K.9Ht&M&W 
CB. K«ttN«fi3Oft^»|LfiWatt«a(Cj:0B 
* tl fc^^i-C* 15 . fcttttgUfltS 2 0 ©&*HWMit!< 
BlM/SK^QHttifcWtCftQ. -ttifclftttKM* 
S3 QftttSfMBAa iJR*&^SStl^ffi2 0 ©&*HW 

mmmmsixxBfSistix^i. c©hi 6 u> ~ 20 

( d ) tcfHt&mmolm< . ±Gtt*ft9t«ff 3 &* 
*&S«C*fSS2 0©SS^S^«a. eaWStlT* 
SESnSCiJCtor. £ttttim3£lfett«KI4« 
*2 0BSt>«:«ET#*iBcrci4<. SSLfctt 

[0 1 1 4 ] H 1 7 ( a ) ~ ( c ) iCwt&gftWf 
B. BuiiO/fccfc^CC, 2<I©ftt*&S»*fSffi2 0a. 2 

0b3M»W6*ir*»»). «tOHi©J2aMMb*issc± 

#B*ttft&*ffil-Cl*&. HI 7 (a) ~ (c) (c^ 30 
T#J«*«'CB. 0Cc^fJ:5Cc. j|Mg«ttM«fi 2 0 
a , 2 0 b 4>^*£j£&BfcfB&£*ift 0 . **itm 
BftaHttttttj£*4l*X<>>&. 
[0115] C©»6©H«!^«WICCJ;ntf. m 

3 1 m&'mmmm 2 0 » h nx wtmmic 
j:-»rBawwt*H««iwatar>^t 1 

«>. IS«tt«a*3«:±ES3l**««f|©1*WftflWE4 
[ 0 1 1 6 3 fcfc. ±iBH 1 5 ~H 1 7 iCmt^M^Vi 40 

hhmz tcmw > y * f >zmft*ttmtzm&x*> 

MHSSST>7-^{ctet»-C. {BULB. K&*-FTB& 
< . S#t- K©«*«SS«Effi$Z icWd-f > $ 

±E» 2 QJtltigS0|{c>* L J: 5 (c . teHJfttlUffi 3 

««zKiEjii-f>f f f>^a»*»BH»K«#-r*» 

fiStOT *><*<,>. 50 



&B32 0 0 1 -2 1 764 3 
24 

[0 1 1 7] S&fc. ±E93(DHtt^aW(c^t/A:J: 
5K]H^JSfij£#C£*<Jfflbfc9. ±E» 4 ©SMS 

WHm»&wm uc o . ±e» 1 ~m4 osjewmi 
tar**- F©-**&i»Bfi*<Mi^ii«»«i«z 

[ 0 1 1 8 3 Sfc. ±IBH 1 5 H8 1 7 tC^fSSIffiSl 

ft 4 A,. itt«SWB^^«il»^ltlft«fi©fe©t>. 
^ U *JHK>atF jr ^»©H»Ji ji -f :/©asfl£s§$ 
7>ftlKij|,>T(>. ±IBSHSfiJgSl^l£P]«l©fiJfi£ 

[0 11 9 3 «TK. »7©jS«HBMHW*BWiT&. C 
flQ»7O|0BB»W©BHIi«:*jl>r. MflBftHtfe^flSn 

mMHBirKr6. 

[0 1 2 0 3 C©»7©HW5^WC*Jlir!|tafi t 3^C 

<tB. tmttNm3£ttmiMm2o#KicRt* 

6n-c«,>SSifil^ST>^ l ccte^r. teflon 
®3*£tfCB&<, JMMftN*ff2 0Kb&M:--F 
F©-#a*l>BM£©g**tS«M£&«Z 
K±B*!0*»«W»C^l/tei|BI«©<IWi*ffll»"Cit5ll 

»OT*ltt\ C©»7©jat»»«T?». Mite 
«ttMtMI2 0». *&m«9rtlS3i|5l«fc. *<4gS 

[01213 zvmi&m'omwmzmT^T-i- 1 ©^ 

t*WHl 9 (a) - (c) . H2 0 (a) . (b)CC 
^3nTl>4. cn^Hl 9(a)~(c).H20 

( a ) . ( b ) (c^«ans«ar >^^- 1 -cb. *& 

«*MWff 3 fc« 5 r >4*«. *fc. Mt 
t&^Scl4mffi2 0CCB3r>yt^©^ , f->2 l*5^ti 

->4. 2 ikji-jt. t&m&Mm®3 tm&mmm 

ffi 2 0 F ©S^K®6«« Z (CSFJ -f > 

yf*>xiS8»*Jj»9fW«:f ! tt!BS*iT:i»s. 
[0 1 2 2 3 ±S2H 19 ( a ) - ( c ) K«t* 
*®^S!r>f-t 1 B^7> FH» • itgHlJiA/4 
«»S©fe©T*0. HI 9 (a) . (c)TB. IMS 
jSSitSffiSCaSS©^©^* hJl^lSjAifcte®!*!* 

2 o ©mis©isn©^ * h Jb^rsj b i **nsas^[Sj 

tm*®im]tLX$%.Otc®PimK1&$:®ZCi:#X 
*4fc©"C*S. PB?(C. HI 9 (a) - (c) 

•cb. tkmmm&3<o&^nmatmnmmm 
s 2 o ©a^mwsi^ (3 i Dm s nc ^rx $ nc *$ o . 
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jjBBittfc. *&mst«ms3 tmi&mmmmz o©ts 

[0 1 23] *fc. 02 0 (a) , (b)<D&2<wm$i 

m>7-t i mwvy k^h • mmmmx/Amm 

©*>©T&0. 02 0 (a) r«. ±1201 9 (a) , 
(c) 4I3M8K:, *&®B0iraffi3©saE©»*-i©'<i' h 

*isjBi*««a3arisitJSori>4. $/c. 020 

( b ) T?B. ±120 19 ( a ) - ( c ) £ Otitic. teH 10 

mm% 3 ©ahumm « 4 2 0 ©s 

*&nmmtimztix%m2tix\.>z>. 020 

(a), (b) B±12©J:5&t8fiS£ti;tSC4K:J:o 
r. ±120fcJ:5tc. &mjft8M®3£&*&®B{«m@ 

2 0 ©*bet**i»jJ: b-czfcLtcm&mvimzmz, C 

[0124] C©»7©faB&S«KJ:*i«. 8*^* 
^7-©SEH^T>f-^ ltCfc^r. |ft«lftHSfi3 
/cWtft<, jfo*&*Scmffi2 0(CWOrfe. ±f2&H 

2 0 CCiEF'J -T > y * * >^BE»%HBfWKftftl3 tt*fl? 

fistu/c cofc». ftte*ttSflBS2o©#£fltttt 

t0 12 5]4*i. C©»7©SOt»«W-CB. 0 1 9 

(a) - (c) . 020 (a) . ( b ) tc&£ft0!l&j* 
Ltcifi. fcS^. ±1201 9 (a) - (c) . 02 0 

(a), (b) KiSTSJ»(*W«:|KE3ti6fe©rB«c 
l>. ±120 1 9 ( a) ~ ( c ) . 02 0 30 

( a ) , ( b ) KiSTSJU*WCB. te*ttl*t|ffi3 £ 
fctt&SStStSffi 2 0 ©«*&*- FOfetttMtM* 

*ofc*i. mil aKfc*-F"CBft<, 8**-F© 

Ktt5l,TfcJ:i»t,. S**-F4iB^*-F©M^© 

[0128]**:. 37>#Kc[>'<*-->**lffi(/CK 

9H>y**>*j^*ttJiirr5©rBfc<. itatai 40 

[0127] SfctC. ±1201 9 (a) - ( c) . 02 
0 (a) . (b) IC^*J|{tfflBKttMKH'C*-9fc 
3?ffi*S^§?©4>©-$>. :/©&©•$>. i2 

F ^©^©^©ffiitti $ W ^©^ffiUKST 

i«c*st>r. ±iaai7©9Ett^]BM4Pi«©«a«R^ 

rtJ:<. ±EHt*©«tite3»»*»-r4C4*«r* so 
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a. 

[oi28] «Ttc. *8o*iwftfitMrrs. c 
©s&8©sewb»wtb. iiftseEwtiiiawfcmf. c 
©»8©nsegs80({c*jw 4«<i«aB. 02itc^-r 
«fc5«c. ftssasarfts. c©«^Mmi§ta3 0© 

«r-^3 lrt(C«@8SS«3 2*Jrtia3nTte»). C© 

[o 1 2 9 3 *fc. ±sm^mm^m o©@sss«3 

2KB. 02 lK^fct^CC, 2imis]Sfi3 3 4^miB]?a 
3 4ifi«©W»>ft*.0R3 5jWI5«3trCl»5. ±12 

^0HKMr>f-t i b. ®mmm 2tcm&2tiz>c 

4KJ:9. ±12jHM@S833fo 5 fcO'§filH]SS34CCiS§ 
SMHS«3 0K:*H,»TB. ±l2&gftfl'3Bi!;lIII883 5 

©woaiitftftjcfcor. aBwt«fp#n«nctft>hs 

4>©-C*£„ 

[0130] eoWSQKJIftttMtcjtfitf, 9MHM 

en 3 om&mmmmnkLttm&m,za*. 

fcfa7J^O FWic^-/7 - ©^ffiSi^r>7-^^ 
tlUc©-e. io©Sffiii§g!7>f-*i£aw*fc'w 
r. g&s 2o©sfc»$«©ffi4t©it!afi4*T5 c i 
#r$s„ -e©±(c. istiisawtiffi3«:*}W5»**- 

F4JKX*- F©S#aBS«»*«SBI93E©Ja«ft4ft 
oTOftO'C. r>f-^«tt©fi«tt3WKl»ami8B* 

[onusfc. ±BBSiiit«.wii-ca^fcj:9K. 
r. aaffil*Bsr>^iB««rwt-r*c4#n9ll! 

7?*0. *©£»6:3iffi3Si®7>?-71*«*.*C4 
KJ:0. affl8H©ffi=»XMfc*HSC4a«gS4& 
5. 

[ 0 1 3 2 3 £*. C©|feWB±l2SISft^ffiW{ClSS 
3*iSfc©rB4<. tt«ttJtJM>JM*tt9fl*. M 
*.«. ±BB»8©HJBe»WrB. aH£S4 0?l!ffi 

sJtB«3o%«Ki/'rasiHbfc3ft«. cojunB. am 

©-C&&. 
[0 1333 

[»m©5»#3 c©*WKj:titf. mmmmmryft 

OlMttMtt©ttlkflM±tCtt. #tacfiSSfcO©« 
»fi©fii>««4*afi©Si>«*4*«SES«:a5iJ«:K 
W6tiri>*©t?. K**-F4JKX*-K©*«Wift 
< b 3 *t«tr *ci*«r**c44tt 

S. «K. «DSS©8ffl7>f 7©»SjBWfli«K*tW4 
«**- F4JB^*- F©-***t»BP*©«^« 

r««fi©fii>1W«*JJBtt3hri»4»^K:B. ±S2S 
**- K4«X*- POAiMKIUMrfRaJK S'Ji'^ 
5C4*i-C**C44«*. 
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[0 134]*fc. •e-©iU«H>y*5'> *(£#©*£ 

^ft-enitSi* # fctt!8-c±iBiE5iH > y * * > xsxa 

*5-C#. g$*- F4SKX*- F©&£^iSt£fc©g|g 

[0135] ±1B©C 4CCJ: 0 . f?rg©Si&3&mtt*8 
oaffiUKST > 7- 1 * IB4Uc»2M < Sltf £ C 4 # 

T >7^©a a nftfc«i:t>7I8itt£[6]±;* MZ> C 4 S 

c4*i-cts. 

[0136] *M©J&Hm£*ll$-r*fcA©*9U<f 
> y * $ > xttfttf tt«BUH*ff ccj&ft 0 fc 5 r > y« 
©^•*->-c*s*>©-?>, 3^>JsateR^«cj:o-c^ffiw 
&ttWOy**>*^#mo3ft-a>*fc©*>. SI 

m wkkw h ti x mm a > y * * mmm ztix 

C 4 & < . ±ie©ip < F F©-#* 
*i>ttp*o«^i»«««««:i»»i-f>yj»*>Art 
^tffliP3ttsci*Jr**. *fc. *©it?iH>yi' 
* > s < gs? s 1 4 #s«&i»rirc* a c 

[0 13 7]*/!:. *&mffi(Wmffi^ i ;*Jl"'^->-C 30 
*0. »*•=&- F4J&X*- K©-#&St,>ttM#©£ 

en-caw -f > 2* * >*s8»aittJ»s*ia*WEfc©K: 
*ottt, ^';*ju$-f7'©^ffiH^MT>f-^«:*it» 

fircJS^*-^©^©^*-?-^. ±IBLfc,^K:. 
isafla«ft«:*jwsa**- F4ss;x*- f©-#* 

»*ff4-r5*fiS*«*4C4KJ:r»r. ±SBI3I«©« 40 
[ 0 1 3 8 ] 5 6K. }g£}f * -f 7-©affiHSMT>f- 

ich. UBiamtcitai ^zfs&zttmtzm 

iS^g©^t^iS^?S«:itJ>J«:|9:w htix c> •& fc© 

ftMLTfc. ±I2©5d<. £!S&&SJt©lS3S£ta5£#Sg 
440. nggtcg&!lftS£ft OttiL -Cift3©Biatt& 

I4*f^ t *>o. KfirwbtfH^nfcSieaasTv^ so 
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*z®m&<. zmxm&Tzctvxzz. 
[oi3 9]36K. m*m*>j7(Dmm&M7>7- 

4^*&«»WmS©SiS©ife^©^d' l-J^|S]4»BSit 

*>©«c*or«. t&^S(Simffi4^®0{i*ms*itBS 

T^?ltJiC-r©?:ID5±TSC4Ait , 3f. £5£WcJg 
«^ttS§*ff<SC4^r*S„ 
[0 14 0J36K. ilBUfcJ: Vj:flj££#-fSC4 
#T $ SSIB53IKM7 >f 7 * fit A fc affi£8<c * i X 
«. r:/f^«tt©fMtt©m>aa*M*5Hllirli« 

-rsc4#-c££„ 
mmommam\ 

\m i ] *»w«:^2>«ffli^^7>f torn i ©nsfi 

m 3 ] m i ©n«0»«K:*»i»rw««tt s 7 >yi* 
©><y- >© s 7> y 7 >*»©SE{bK»-r stttiis 
a«©sctt«*iwiftMiar**. 

[H4] 5 7>ytK©;<*->K:*$tf.5$7>y^ > 
(S5] ^SSJIS!7>7 i ^©S!^ittt©-^?r7n-r 

da 6 ] » i ©nMjgsiwucfcw zft^mm y? > 
fhk • mmw>m/4*wm<Dmm!i§i7>?*ic 

[0 7 ] JH 1 ©XlUBftMtcfctt > 

• ««ft«A/4ai©«iBwai7>f-^{cafli 

m 8 ] * 1 ©Xffl&MffltCfcC* &«««cfl|««:jBF fi 
©affiH$l^7 > f ^ (C® m b tc®£<D-m Zfn?&W 

mx$>2>. 

09] *miicmz>m9&i$i7>7-t<Dm2<Dmm 
Bmm^ti&vimxihz. 

[010] *&mfiStS*mffi{C*jtf 4S**- F©S*£if 

wftiwmcjaiss nfc s 7 > y^©/< ^->©57>y 

7 ^ >*St©^{b«:*t-r^«J)gSi^K©^!ft^a-ri5i^ 

[0in m©ast88<c£9jtcsfiffiagttAr$-& 

c4<cJ:-»"ca»©aaKHfciI5iJ«:^>y*i»>^i« 

^*f=ttn-r c 4 *5r # c 4 *iftwr ss-c* ^. 
[012] *wm%z&mm : m.7>Ti-<Dm'$<Dm 

[0 l 3 ] $^{c^^®HR^7>7-^©^4©|| 

[014] ^^K^saffiUK^^^^-W^S©!! 

[015] *mic%*>m®mikm7>T*<Dm6<D%: 
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016] mm*> *&wi«&i>&wm$iMT>? + 

[017] s&(c3i»i*». *^w«:^*^ffi^S?r 
C0 1 8 ] b 1 5 1 7 K^-rS^ffiH^MT 

©ja«»i*tto«*wf f 5 7 r * s . 

[019] #2£9j(C&*g|Ellgl27>^©fS7©gg 
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* [H2 2] «RM«9t«tWC*«. 
[?*^<Di&p] 

1 SfTOlSS527>7^ 

2 KlBftStt 

3 *&«K3^ffi 

4. 10. 2 1 5 7 2 -> 
5 *&tgi8T 
9 ify>¥mim^ 

14 Mwsfiiasfflsffi 



[H20 ]?!#«*. 3WEM«:tS*«BSg«Sr>^ 10 15 a. 15b mftftft 



[02 1] MfftCff&MltKOHMOTlWa'C 



20 mt&'&tuzffiWi 
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